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A’ the Nation’s principal conservation agency, the Department of the Interior has respon- 
sibility for most of our nationally owned public lands and natural resources. This in- 
cludes fostering the wisest use of our land and water resources, protecting our fish and 
wildlife, preserving the environmental and cultural values of our national parks and historical 
places, and providing for the enjoyment of life through outdoor recreation. The Department 
assesses Our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in Island Territories under 
U.S. administration. 











PREFACE 


elected Water Resources Abstracts, a 
es semimonthly journal, includes abstracts of 
curr...t and earlier pertinent monographs, journal 
articles, reports, and other publication formats. 
These documents cover water resources as treated 
in the life, physical, and social sciences and the 
related engineering and legal aspects of the charac- 
teristics, supply condition, conservation, control, 
use, Or management of water resources. Each 
, abstract includes a full bibliographic citation and a 
set of descriptors which are listed in the Water 
Resources Thesaurus. The abstract entries are 
Classified into 10 fields and 60 groups similar to the 
water resources research categories established by 
the Committee on Water Resources Research of the 
then Federal Council for Science and Technology. 


Selected Water Resources Abstracts is designed to 
serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Office of Water Research and 
Technology. The cumlative SWRA file from 1968 and 
montihy updates are available also in magnetic tape 
through lease from NTIS. 


THE OFFICE OF WATER RESEARCH AND 
TECHNOLOGY DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to 
enable readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Office of Water Research and Technology 
U.S. Department of the Interior 
Washington, D.C. 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 
1A. Properties 


THERMAL SPRINGS IN THE PAYETTE 

RIVER BASIN, WEST-CENTRAL IDAHO, 

a Survey, Boise, ID. Water Resources 
iV. 


R. E. Lewis, and H. W. Young. 

Available from the OFSS, USGS Box 25425, Fed. 
» Denver, CO 80225, Price: $6.00 in paper 

copy, $4.50 in microfiche. Geological Survey 


Open-File Report 80-1020 (WRI), October, 1980. 
23 p, 4 Fig, 4 Tab, 18 Ref, 2 Plates. 


Descriptors: *Geothermal studies, *Thermal 
springs, *Chemical analysis, *Idaho, Hydrogeo- 
logy, Water temperature, Stable isotopes, Radioi- 
sotopes, Discharge(Water), Heat balance, *Payette 
River basin(ID), Idaho batholith. 


The Payette River basin, characterized by steep, 
rugged mountains and narrow river valleys, occu- 
pies an area of about 3,300 square miles in west- 
central Idaho. Predominant rock types in the basin 
include granitic rocks of the Idaho batholith and 
basalt flows of the Columbia River Basalt Group. 
Waters from thermal springs in the basin, tempera- 
tures of which range from 34 to 86 degrees Celsius, 
are sodium bicarbonate types and are slightly alka- 
line. Dissolved-solids concentrations range from 
173 to 470 milligrams per liter. Reservoir tempera- 
tures determined from the sodium-potassium-cal- 
cium and silicic acid-corrected silica geothermo- 
meters range from 53 to 143 degrees Celsius. Tri- 
tium, present in concentrations between 0 and 2 
tritium units, indicate sampled thermal waters are 
at least 100 years old and possibly more than 1,000 
years old. Stable isotope data indicate it is unlikely 
any of the nonthermal waters sampled are repre- 
sentative of precipitation that recharges the ther- 
mal springs in the basin. Thermal springs dis- 
charged about 5,700 acre-feet of water in 1979. 
Associated convective heat flux is 1.1x10 to the 7th 
wer calories per second. (USGS) 
81-02472 


2. WATER CYCLE 
2A. General 


SNOWMELT INFILTRATION AND RUNOFF 
ON FROZEN GROUND, 

Alaska Univ., Fairbanks. Inst. of Water Resources. 
D. L. Kane. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185274, 
Price codes: A02 in paper copy, AO} in microfiche. 
Completion Report, No 80-06, February, 1981. 23 
p, 10 Fig, 1 Tab, 7 Ref. OWRT-A-068-ALAS(1). 


Descriptors: *Snowmelt, Surface runoff, *Soil 
moisture, *Frozen ground, *Infiltration, *Runoff 
forecasting, Rainfall-runoff relationships, Melting, 
Overland flow, Runoff, Soilwater movement, Ab- 
lation, Snowfall, Surface drainage, Water sources, 
Water supply, Analytical techniques, Frozen soils, 
Thawing, Leachate, Research and development. 


Many cold region floods have resulted by snow 
ablation. Accurate flood magnitude predictions 
ws computer models hinge on an understanding 
hydrologic role of frozen soils. Moisture 
content was examined to determine how its profile 
in soils changes over the Winter season, and how 
such moisture redistribution influences snowmelt 
infiltration in the Spring. Soil moisture generally 
igrated towards the freezing front from warmer 
soils, resulting in moisture content increase near 
the mineral soil surface. With high ice contents, the 
infiltration rate (IR) is reduced and greater runoff 
is produced. The variation in IR of Fairbanks silt 
loom for frozen and unfrozen conditions was stud- 
ied using double ring infiltrometer test methods. 
ical IR values for unfrozen soil range from 
.003-.010 mm/second. Dry frozen soil IR rates 
were usually slightly less than the unfrozen case, 
due to ice lenses that developed near the surface. 


For moisture-rich soil, a substantial reduction in IR 
was noted, with values as low as — mm/ 


second. Low IR rate areas would d as 


occurring on February 27 with a greater than 95% 
concentration. For Lake Ontario, the ice season 





runoff 7 ied areas. (Zielinski IPA) - 
W81-024: 


2B. Precipitation 


THE HIPLEX PROGRAM IN COLBY-GOOD- 
LAND, KANSAS: 1976-1980, 

Environmental Research and Technology, Inc., 
Concord, MA. 

R. K. Crane, and K. R. Hardy. 

Document P-1552-F, prepared for Water and 
Power Resources Service, Denver, Colorado, Jan- 
uary, 1981. 152 p, 44 Fig, 11 Tab, 38 Ref, 2 
Append. 14-06-D-7673. 


Descriptors: *Radar, *Cloud physics, *Meteoro- 
logical data collection, “Precipitation, *Weather 
mQ¢ Clou Rainstorms, Rain 
gages, Computer aes nary Kansas, Nebraska, 
Colorado. 


The primary goal of HIPLEX is to develop and 
evaluate the use of seeding techniques for the 
enhancement of precipitation in the high plains 
area. Accurate and reliable methods are required 
for the observation of the water mass produced by 
a storm and for the estimation of the water mass a 
seeded storm would have produced if it were not 
seeded. As a part of HIPLEX, a major field pro- 
gram was conducted in the Colby-Goodland area 
of Kansas over a period of 5 years. A radar based 
recipitation measurement capability was estab- 
ished in the tri-state area within 150 km of Good- 
land, Kansas. Automated radar cell detection and 
tracking programs were developed for the 
CYBER 74. The storm elements in the radar analy- 
sis sample exhibited a high degree of internal orga- 
nization, with the cells of the storm elements oc- 
curring in clusters. The precipitation parameter 
defined as the water flux per significant cell, and 
cluster displayed the most consistent storm to 
storm behavior. An estimate of the modification 
potential of the Kansas storms led to an expected 
increase in rainfall of less than 4%. If seeding 
operations are constrained to days with no local 
warnings and are successful only for isolated 
storms, the expected increase in precipitation is less 
than one percent. (Moore-SRC) 
W81-02501 





2C. Snow, Ice, and Frost 


SATELLITE OBSERVATION OF GREAT 
LAKES ICE - WINTER 1978-79, 

National Environmental Satellite Service, Wash- 
ington, DC. 

J. Wartha-Clark. 

Technical Memorandum NESS 112, October, 
1980. 39 p, 26 Fig, 1 Ref. 


Descriptors: *Lakes, *Lake ice, *Ice formation, 
*Ice cover, Wind, Air temperature, Satellite tech- 
nology, Remote sensing. 


Ice conditions on the five Great Lakes and Lake 
St. Clair were monitored from satellite imagery 
from TIROS-N and the Geostationary Operational 
Environmental Satellite (GOES). The formation, 
movement, and dissipation of lake ice were traced 
from December 1978 through May 1979. Local 
climatological data were observed at 16 ground 
stations. Maximum extent of ice occurred simulta- 
neously on all of the Great Lakes on February 17. 
The ice season on Lake Superior began near De- 
cember 28 and lasted until May 12, a full 135 days 
with maximum extent of 100% ice coverage occur- 
ring on February 17. The ice season on Lake 
Michigan began on December 9 and ended near 
April 27, a total of at least 140 days. Ice began 
forming in Lake Huron on December 10 and lasted 
until April 28, a total of 139 days with maximum 
extent of 95% concentration. The ice season on 
Lake St. Clair commenced December 15 and 
ended on March 27, with 100% coverage from 
January 11 throu: ugh March 11. The ice season on 
Lake Erie lasted from December 15 until April 29, 
a total of 136 days, with maximum extent of ice 


d on January 9 and ended on March 27, 
a total of 78 days, with maximum ice extent of 80% 
coverage. Air temperatures at the stations sur- 
rounding the lakes are correlated with ice forma- 
tion and degeneration; ice movement is a function 
of wind speed and direction. (Moore-SRC) 
W81-02507 


2E. Streamflow and Runoff 


FLOODS OF JANUARY AND FEBRUARY 1980 
IN CALIFORNIA, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

K. L. Wahl, J. R. Crippen, and J. M. Knott. 
Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $7.25 in paper 
copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-1005, August, 1980. 52 p, 16 
Fig, 6 Tab. 


Descriptors: *Floods, *Flood flow, *Peak dis- 
charge, Storm runoff, *California, Flood damage, 
*Flood data, Sediment discharge, Flood stages, 
Flood discharge, Precipitation(Atmospheric), 
Southern California. 


During January and February 1980, storms caused 
substantial rises in streamflow throughout much of 
California. In mid-January flooding occurred in 
the foothills of the Sierra Nevada and in the cen- 
tral coast area. In late January and mid-February, 
high floodflows in streams in coastal southern Cali- 
fornia caused much damage and several deaths. 
The Tijuana River in northern Baja California and 
southern San Diego County flooded many square 
miles of lowlands as its flow during two separate 
flooding episodes exceeded all records. Most reser- 
voirs in San Diego County spilled, several for the 
first time since their completion. Lake Elsinore, in 
eastern Riverside County, caused damage to lake- 
side property as it filled to an elevation not 
reached since 1916. February flooding in southern 
California was caused by a series of storms separat- 
ed by short intervals. Some peaks of record were 
observed, and streamflow throughout the area re- 
mained high for a relatively long period. In many 
streams, the volume of sustained flow for periods 
of 7 and 15 consecutive days were the greatest that 
have occurred during the period of record. 
(USGS) 

W81-02457 


FLOODS IN INDIANA, JUNE-AUGUST 1979, 
Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

R. L. Gold, and S. W. Wolcott. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $8.75 in paper 
copy, $0.50 in microfiche. Geological Survey 
Open-File Report 80-1204, November, 1980. 64 p, 
24 Fig, 6 Tab, 5 Ref. 


Descriptors: *Floods, *Indiana, *Peak discharge, 
*Streamflow, *Flood damage, Flood recurrence 
interval, Storms, Hydrologic data, Flood stages, 
Observation wells, Sites, Hydrographs, Hurricane 
Bob, Hurricane Claudette. 


This report documents rainstorms and resultant 
floods in central and southern Indiana during the 
summer of 1979. Major flooding was caused by 
three storms, one in June and two in July 1979, 
centered primarily in central and southern Indiana. 
Peak discharge exceeded the 100-year recurrence 
interval at 16 sites in this area, State Civil Defense 
officials estimated that almost 50-million dollars 
was attributable to the July floods. Hydro- 
logic ‘data have been tabulated for streamflow sites 
in the areas of flooding. Reservoir storage vol- 
umes, observation-well data, rainfall totals, and 
discharge hydrographs are presented to show the 
intensity and time of the storms and resultant 
floods. (USGS) 
W81-02471 








Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


STREAMFLOW MODEL OF WISCONSIN 
RIVER FOR ESTIMATING FLOOD FREQUEN- 
CY AND VOL’ 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

W. R. Krug, and L. B. House. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $7.50 in paper 
copy, $4.00 in microfiche. Geological Survey 
Open-File Report 80-1103 (WRI), November, 
1980. 44 p, 14 Fig, 5 Tab, 3 Ref, 2 Append, | Plate. 


Descriptors: *Computer models, *Streamflow, 
Routing, *Flood frequency, *Flood discharge, 
Simulation analysis, Reservoirs, Reservoir oper- 
ation, Regulated flow, Natural flow, Streamflow 
forecasting, Flood recurrence interval, Annual 
peak discharge, Model studies, Hydrographs, 
Wisconsin, *Wisconsin River. 


A set of daily streamflow-routing models are used 
to simulate streamflow at 10 sites along the Wis- 
consin River for water years 1915-76, to determine 
the effects the reservoir system has on flood dis- 
charges. Streamflow is simulated under the follow- 
ing two conditions: (1) No reservoirs are in the 
system and (2) all of the present reservoirs are in 
place and operated with current rules. At Wiscon- 
sin Dells, 20 miles upstream from Portage, daily 
streamflow hydrographs are estimated for the 10-, 
50-, 100-, and 500-year floods. These were deter- 
mined from statistical analysis of the simulated 
daily streamflows for the condition of all reservoirs 
in place. The reservoirs have a significant impact 
on floods. The mean annual flood peak at Wiscon- 
sin Dells is lowered about 20% from 43,000 cubic 
feet per second for the simulated, unregulated con- 
dition to 34,000 cubic feet per second for the 
simulated, regulated condition. The 100-year flood 
at Wisconsin Dells is reduced about 10% 
92,000 to 82,000 cubic feet per second) between 
the simulated, unregulated and simulated, regulat- 
ed conditions. The 100-year flood peak at Wiscon- 
sin Dells, computed from the simulated, regulated 
streamflow data for the period 1915-76, is 82,000 
cubic feet per second, including the effects of all 
the reservoirs in the river system, as they are 
currently operated. It also includes the effects of 
Lakes Du Bay, Petenwell, and Castle Rock which 
are 5 apenas for spring floods but are insignifi- 
cant for summer or fall floods because they are 
normally maintained nearly full in the summer and 
fall and have very little storage for floodwaters. 
(USGS) 
W81-02474 


SUMMARY OF STREAMFLOW IN JEFFER- 
SON COUNTY, ALABAMA, 

Geological Survey of Alabama, University. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W81-02476 


LOW-FLOW FREQUENCY AND FLOW DURA- 
TION OF SOUTH CAROLINA STREAMS, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W81-02484 


GEOMORPHIC-HYDROLOGIC METHODS 
FOR ASSESSING FLOOD POTENTIAL IN 
SOUTHERN NEW ENGLAND, 

Wesleyan Univ., Middletown, CT. 

P. C. Patton. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189862, 
Price codes: AO3 in paper copy, AOI in microfiche. 
Institute of Water Resources, The University of 
Connecticut, Storrs Research Project Technical 
are Report, 1981. 25 p, 10 Fig, 13 Ref. 
OWRT A-078-CONN(2), 14-34-0001-7014. 


Descriptors: Floods, Flood plain sedimentation, 
*Flood forecasting, *New England, Paleohydro- 
logy, Holocene fluvial stratigraphy, *Flood plains, 
*Sediment transport, Flood frequency, Geomor- 
phology. 


The morphology and stratigraphy of Holocene 
fluvial landforms in southwestern New England 


can be used to estimate the magnitude and frequen- 
cy of rare floods. Three geomorphic features, 
debris fans, Holocene terrace and active flood 
plains were investigated to determine their useful- 
ness for paleohydrologic studies. Dated flood sedi- 
mentation units on debris fans indicate that deposi- 
tion on these features is controlled by relatively 
high frequency flow events of moderate size. 
Therefore, debris fans are probably not useful geo- 
morphic features for paleohydrologic studies. 
Flood sedimentation units preserved on Holocene 
terraces and flood plains on western Connecticut 
streams can be used to interpret past flood events. 
Sedimentation on these surfaces is strongly con- 
trolled by valley morphology. In the mouths of 
back flooded tributaries and upstream from valley 
constrictions ponded water creates slackwater de- 
positional sites. A slackwater site in the Housatonic 
River valley interbedded with archeological re- 
mains records a flood that occurred in the past 
3,000 years. This flood was probably greater than 
the existing historical flood of record. wnstream 
from valley constrictions flood sedimentation cre- 
ates coarse gravel layers across the flood plains 
and low terraces. These layers are SS in 
vertical sequences that record the frequency of 
high magnitude floods. Finally, the flood sedimen- 
tation models developed are useful in predicting 
sedimentation patterns on river flood plains and 
terraces. This information has been used in western 
Connecticut to aid in the evaluation of potentially 
valuable archeological sites. 

W81-02495 


BIVARIATE GAMMA DISTRIBUTIONS FOR 
EXTENDING ANNUAL STREAMFLOW RE- 
CORDS FROM PRECIPITATION: SOME 
LARGE-SCALE RESULTS, 

Instituto de Pesquisas Hidraulicas, Porto Alegre 
(Brazil). 

R. T. Clarke. 

Water Resources Research, Vol 16, No 5, p 863- 
870, October, 1980. 5 Tab, 6 Ref. 


Descriptors: *Streamflow forecasting, *Estimating, 
*Mathematical models, Forecasting, Flow, River 
forecasting, Precipitation, Hydrology, Model stud- 
ies. 


Streamflow records may be extended by correla- 
tion with longer records of precipitation to esti- 
mate the mean of the extended streamflow record. 
Assuming a bivariate gamma distribution for 
streamflow and precipitation and a sufficiently 
long record, estimates are obtained and compared 
using three methods: maximum likelihood, ratio 
estimate, and regression estimate. This model is 
recommended for hydrological use only after cer- 
tain questions have been answered: How can a user 
determine if his data are bivariate. What differ- 
ences would result if bivariate distribution were to 
be used in place of a more appropriate alternative. 
(Cassar-FRC) 

W81-02585 


2F. Groundwater 


DEVELOPMENT OF A DIGITAL MODEL OF 
GROUNDWATER FLOW IN DEEPLY WEATH- 
ERED CRYSTALLINE ROCK, CHESTER 
COUNTY, PENNSYLVANIA, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

L. J. McGreevy, and R. A. Sloto. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-132896, 
Price codes: A03 in paper copy, AOI in microfiche. 
Geological Survey Water-Resources Investigations 
80-2, August, 1980. 42 p, 22 Fig, 1 Tab, 13 Ref. 


Descriptors: *Computer models, Groundwater, 
*Base flow, *Crystalline rocks, *Pennsylvania, 
Model studies, Aquifer characteristics, Water 
table, *Groundwater movement, Recharge, Sur- 
face-groundwater relationships, Water quality, 
Land development, Forecasting, Hydrogeology, 
Chester County(PA), Pickering Creek(PA), Pied- 
mont. 


The model simulates recharge to, flow through, 
and discharge from the water-table aquifer in a 


5.98 square mile basin representative of most of 
Chester County, Pa. The two-dimensional finite- 
difference model of Trescott, Pinder, and Larson 
was used. The way groundwater evapotranspira- 
tion varies with depth was modified, and a mini- 
mum transmissivity was added to prevent the 
model from ‘going dry’. Tests of the model 
showed good correlation with field data, but also 
showed that additional information would make 
the model more reliable. Particularly helpful 
would be more water-level and evapotranspiration 
data, synoptic base-flow measurements, and infor- 
mation the variation of permeability and specific 
yield with depth. Residential development was 
simulated in 1 square mile of the basin using combi- 
nations of the following conditions: 1 acre, 1/2 
acre, and 1/4 acre lot size; waste water dis; by 
septic systems or by public sewering; domestic 
wells or public-supply wells for water supply; and 
0, 1, and 5% reduction in recharge in the devel- 
oped area. Where domestic water is supplied by 
local groundwater, decreased lot size and reduced 
recharge cause increased drawdowns and reduced 
base flow. When waste water is exported by 
sewers, these effects are magnified. (USGS) 
W81-02446 


MAJOR AQUIFERS IN AURORA AND JER- 
AULD COUNTIES, SOUTH DAKOTA, 
Geological Survey, Huron, SD. Water Resources 


Div. 

L. J. Hamilton. 

South Dakota Geological Survey, Vermillion, In- 
formation Pamphlet No 23, 1980. 5 p, 2 Fig. 


Descriptors: *Groundwater, *Aquifers, *Water 
wells, *Water yield, *South Dakota, Aquifer char- 
acteristics, Hardness(Water), Dissolved solids, 
Aurora County(SD), Jerauld County(SD). 


Five major glacial aquifers and three major bed- 
rock bee underlie much of the 1,236 square 
miles of Aurora and Jerauld Counties, south-cen- 
tral South Dakota. The glacial aquifers generally 
are penetrated within 200 feet of the land surface 
and the bedrock aquifers from 100 feet to a maxi- 
mum of 1,300 feet in the northwestern part of the 
study area. The glacial aquifers can yield as much 
as 1,000 gallons per minute to a well. Well yields 
for bedrock aquifers vary greatly. Yields for the 
Niobrara and Codell aquifers generally range be- 
tween 2 and 75 gallons per minute, but a densely- 
fractured part of the Niobrara has yielded 1,500 
gallons per minute. Reported yields for the Dakota 
aquifer are as large as 150 gallons per minute. The 
water yielded by glacial aquifers generally is very 
hard (hardness concentrations greater than 180 
milligrams per liter) and has concentrations of dis- 
solved solids ranging from 700 to 3,300 milligrams 
per liter. The Niobrara and Codell aquifers yield 
soft to moderately hard water (hardness concentra- 
tions less than 120 milligrams per liter) and the 
Dakota aquifer yields very hard water that has a 
maximum hardness of 1,400 milligrams per liter. 
The concentration of dissolved solids ranges from 
1,100 to 2,400 milligrams per liter for water from 
bedrock aquifers. (USGS) 

W81-02449 


HYDROLOGY AND CHEMICAL QUALITY OF 
GROUNDWATER IN CROWLEY COUNTY, 
COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W81-02451 


ALTITUDE OF THE WATER TABLE IN THE 
ALLUVIAL AND WILCOX AQUIFERS IN THE 
VICINITY OF RICHLAND AND TEHUACANA 
CREEKS AND THE TRINITY RIVER, TEXAS, 
DECEMBER 1979, 

Geological Survey, Austin, TX. Water Resources 


Div. 
For primary bibliographic entry see Field 7C. 
W81-02453 


GROUNDWATER APPRAISAL IN NORTH- 
WESTERN BIG STONE COUNTY, WEST-CEN- 
TRAL MINNESOTA, 





Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

W. G. Soukup. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $5.75 in paper 
copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-568 (WRI), 1980. 41 p, 18 
Fig, 2 Tab, 19 Ref. 


Descriptors: *Groundwater resources, *Aquifers, 
*Aquifer characteristics, *Water quality, *Minne- 
sota, Hydrogeology, Observation wells, Pumping, 
Transmissivity, Storage coefficient, Lithologic 
logs, Chemical analysis, Water resources develop- 
ment, *Big Stone County(MN) 


Test augering south of Beardsley, Big Stone 
County, Minn., outlined a small surficial aquifer 
that consists of outwash deposits of sand and 
gravel. The aquifer is elongate, trending northeast- 
southwest, with a maximum saturated thickness of 
42 feet and an areal extent of about 5 square miles. 
Deep test drilling showed that small buried 
outwash aquifers occur over much of the project 
area. A major buried outwash aquifer east of 
Beardsley consists of 130 feet of fine, uniform 
quartz sand. It lies in a steep-sided northwest- 
southeast trending valley eroded in bedrock and is 
overlain by 130 feet of clayey till. Pumping-test 
results indicate that transmissivity of the aquifer 
ranges from about 11,000 to 13,000 feet squared 
per day, and the storage coefficient ranges from 
0.0001 to 0.002. Significant differences were found 
in chemical quality of water from the buried 
outwash and Cretaceous aquifers. Water from Cre- 
taceous aquifers is softer than water from outwash 
aquifers, but contains concentrations of sodium and 
boron that are high enough to damage soils and 
crops if used for irrigation. Nitrate concentrations 
exceeded the Minnesota Pollution Control Agen- 
cy’s recommended limits for drinking water in one 
sample from the surficial aquifer. (USGS) 
W81-02454 


WATER-LEVEL CONTOUR AND SALT-FRONT 

seers HIALEAH-MIAMI SPRINGS WELL 
ELD AREA, DADE COUNTY, FLORIDA, OC- 

TOBER 13, 1978, 

Geological Survey, Miami, FL. Water Resources 


Div. 
For primary bibliographic entry see Field 7C. 
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MAPS SHOWING GROUNDWATER CONDI- 
TIONS IN THE UPPER SAN PEDRO BASIN 
AREA, PIMA, SANTA CRUZ, AND COCHISE 
COUNTIES, ARIZONA--1978, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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GROUNDWATER AVAILABILITY NEAR 
FORT WAYNE, ALLEN COUNTY, INDIANA, 
Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

M. Planert. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-226038, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Geological Survey Water-Resources Investigations 
80-34, March, 1980. 54 p, 25 Fig, 4 Tab, 9 Ref. 


Descriptors: *Groundwater availability, *Ground- 
water resources, *Groundwater potential, *Glacial 
aquifers, *Indiana, Aquifer characteristics, Model 
studies, Data collections, Groundwater movement, 
Pumping, Water level fluctuations, Water supply, 
Evaluation, *Allen County(IN). 


A 3-year study to determine the groundwater po- 
tential of confined glacial aquifers in a large part of 
Allen County, Ind., was begun in July 1974 by the 
U.S. Geological Survey. Mapping of outwash 
sands and gravels delineated two distinct layers of 
sand and gravel in the southern and eastern parts 
of the county that merge into one aquifer more 
than 100 feet thick to the north and west. A digital 
model that simulates groundwater flow in three 
dimensions was used to integrate the geologic and 


hydrologic conditions into a suitable analog of the 
groundwater system surrounding Fort Wayne. The 
model consisted of three layers serene. (1) the 
upper till, (2) the upper sand an vel, and (3) 
the lower aquifer. The lower —_ er represents a 
combination of the lower sand and gravel and a 
section of limestone aquifer immediately underly- 
ing the glacial sediments. The model, calibrated 
against water-level and streamflow data collected 
during September 1976, was used to simulate 
pumping and to evaluate the effects of pumping on 
groundwater levels and streamflows. Two distribu- 
tion schemes of pumping were tested, each with 
two different boundary conditions (constant heads 
and constant flows). The results of these simulated 
pumping schemes indicate that between 30 and 40 
million gallons per day can be produced and that 
the streamflow losses resulting fon this pumping 
would be between 17 and 25 million gallons per 
day. (USGS) 

W81-02466 


SUMMARY APPRAISALS OF THE NATION’S 
GROUNDWATER RESOURCES--CARIBBEAN 
REGION, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W81-02473 


THREE-DIMENSIONAL DIGITAL-COMPUT- 
ER MODEL OF THE FERRON SANDSTONE 
AQUIFER NEAR EMERY, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

D. J. Morrissey, G. C. Lines, and S. D. 
Bartholoma. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-128449, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Geological Survey Water-Resources Investigations 
80-62, October, 1980. 101 p, 8 Fig, 3 Tab, 3 Ref. 


Descriptors: *Computer models, *Groundwater 
movement, *Saturated flow, *Finite element analy- 
sis, *Utah, Simulation analysis, Forecasting, Mine 
water, Dewatering, Aquifer characteristics, Water 
levels, Transmissivity, Storage coefficient, Calibra- 
tions, Methodology, Emery(UT), Ferron sand- 
stone aquifer(UT). 


A three-dimensional finite-difference computer 
model of the Ferron sandstone aquifer was used to 
simulate groundwater flow in the Emery coal field 
in east-central Utah. The model also was used to 
predict the effects of proposed surface mining and 
the resulting mine dewatering on potentiometric 
surfaces of the aquifer. The model was calibrated 
in a steady-state simulation using water levels and 
manmade discharges from the aquifer that were 
observed during 1979. Too few data were available 
to verify the calibrated model in a transient-state 
simulation with historical aquifer response to man- 
made discharges. Predictions made with the model 
are considered to be semiquantitative. Discharge 
from the proposed surface mine was predicted to 
average 0.3 cubic foot per second through 15 years 
of operation. Drawdowns of 5 feet in the potentio- 
metric surface of the aquifer were predicted to 
extend as much as 3 miles from the proposed mine 
after 15 years of operation. (USGS) 

W81-02481 


2H. Lakes 
HYDROLOGY OF THE LAKE DEATON AND 


A, 
Geological Survey, "Tallahassee, FL. Water Re- 
sources Div. 
E.P. Simonds, and E. R. German. 
Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $3.50 in paper 
copy, $0.50 in microfiche. Geological Survey 
Open-File Report 80-733, 1980. 11 Fig, 3 Tab, 10 
Ref, 1 Sheet. 


Descriptors: *Lakes, *Lake mognehey, Keg wo 
logic data, *Aquifers, *Florida, Evaporation, Rain- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


The Floridan aquifer in the Lake Deaton and Lake 
Okahumpka area is 50 to 130 feet below land 
surface. During the 16-year 


goes into Chitty Chatty Creek and on the 

Sink when the altitude of the soteniiamnellle’ eae. sur- 

face of the Floridan aquifer is low. During ph. oe 

altitude of the Floridan potentiometric 

Hogeye Sink may diucharge water; this water, 

along with the normal runo’ goes into Lake Oka- 

pe oo Average lake fluctuation is 1.5 to 2.0 feet 

per year. Lak supports a yr 90 rer 

of blue-green algae and Lake O 

choked with aquatic plants. The water ome of 

the two lakes differ, with Lake Deaton having a 

sodium chloride water and Lake Okahumpka 

having a calcium bicarbonate water. Analysis of 

water and bottom material samples showed that 

only cadmium and mercury exceeded the Florida 
it of Environmental Regulation’s criteria 

for Class III waters; however, the amounts detect- 

ed were at or sili; ee = eS 

analytical method. (USGS) 
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A SIMPLE IN SITU METHOD FOR MEASUR- 
ING BENTHIC RESPIRATION 
Ministry of Agriculture, Tiberias ae Unit for 
Dy oe Research in Intensive Fish Culture. 
hapiro, and O. Zur. 
Water Research, Vol 15, No 2, p 283-285, Febru- 
ary, 1981. 2 Fig, 1 Tab, 6 Ref. 


Descriptors: *Respiration, *Benthos, *On-site tests, 
Aquiculture, Dissolved oxygen, Toxins, Water 
quality, Sediments, Mud-water interfaces, Water 
pollution, Analytical techniques, *Fish stocking, 
Aquatic populations, Number fish per acre, Anaer- 
obic conditions. 


It has been shown in fish culturing that anaerobic 
conditions at the bottom of ponds due to accumu- 
lation of organic matter may result in the produc- 
tion of toxins that are inhibitory to fish growth. It 
is therefore of benefit to have a knowledge of the 
physical and chemical conditions of the bottom 
sediments, including data on benthic community 
respiration. A simple and accurate procedure for 
the in situ measurement of benthic community 
respiration involving determinations of bottom 
mud dissolved oxygen (DO) is reported. PVC col- 
umns 100 cm long and 5.65 cm in diameter were 
inserted into pond bottom muds to a depth of 10 
cm, and DO levels were measured at sunrise and in 
the afternoon at 20, 40, 60, and 80 cm of the 
columns. During the 47 day experimental period, 
the rate of pond soil respiration increased from 0 to 
130 and 0 to 220 in the ponds stocked with 7,000 
and 20,000 fish per hectare, respectively. Results 
also indicated that changes in soil respiration may 
be related to variations in stocking and feeding 
rates in the pond. (Geiger-FRC) 

W81-02573 


BENTHIC OXYGEN DEMAND IN LAKE 
APOPKA, FLORIDA, 

Florida Inst. of Tech., pee cn Dept. of Envi- 
ronmental and Science. 

T. V. Bel 

Water Research, Vol 15, No ms p 267-274, Febru- 
ary, 1981. 6 Fig, 3 Tab, 20 Ref. 


Descriptors: *Oxygen demand, *Lake sediments, 

*Benthos, Eutrop! tion, Biochemical oxygen 

demand, Respiration, Lakes, *Florida, Analytical 

techniques, On-site tests, Laboratory tests, Nitro- 

= Aquatic bacteria, Mixing, Water analysis, 
w rates, Lake Apopka. 


Rates of oxygen uptake by the sediments of Lake 
Apopka, Florida, were measured to clarify the role 

of the benthic oxygen demand in the oxygen dy- 
pe acd of this system. Laboratory core uptake and 
flow-through system techniques were used for the 





Field 2—WATER CYCLE 


Group 2H—Lakes 


determinations of oxygen demand at 5 sampling 
Stations on the lake. Partitioning experiments 
showed that the oxygeff uptake was mainly bio- 
logical, and the majority of this was due to bacte- 
rial respiration. Core uptake for the 5 sampling 
sites averaged 67 milligrams 02/sq meter/hour, 
with no significant correlations with levels of total 
Kjeldahl nitrogen, percent volatile solids, or ma- 
croinvertebrate densities. A logarithmic relation- 
ship between the sediment oxygen uptake rates and 
the flow rate is described. At high flow rates (over 
200 liters/hour), the flow-through system sediment 
oxygen uptake at each station approached similar 
maximum uptake rates of 130 milligrams 02/sq 
meter/hour. During periods of intense wind 
mixing, the sediment uptake rates are expected to 
approximate these values due to the extreme shal- 
lowness of the lake. The relatively low sediment 
oxygen uptake rates obtained for Lake Apopka 
support the hypothesis that sediment respiration is 
progressively replaced by respiration in the water 
column during eutrophication. (Geiger-FRC) 
W81-02575 


OF LAKE WINGRA, WISCON- 
SUBMERSED MACROPHYTE 


ENRI 
SIN, BY 
DECAY, 


Wisconsin Univ., Madison. Dept. of Botany. 

S. R. Carpenter. 

Ecology, Vol 61, No 5, p 1145-1155, October, 
1980. 10 Fig, 4 Tab, 44 Ref. 


Descriptors: *Lakes, “Nutrients, *Dissolved 
oxygen, Phosphorus, Oxygen, *Wisconsin, Eutro- 
phication, Lake Wingra, Decomposing organic 
matter, Growth, Population. 


Enrichment in Lake Wingra was investigated. This 
enrichment arises due to the decomposition of sub- 
mersed aquatic vegetation. A model was construct- 
ed to predict the release on a daily basis of dis- 
solved total phosphorus and dissolved organic 
matter. Fairly accurate predictions of decay rates 
and the phosphorus content of decaying shoots 
were attained. During the summer and autumn the 
decaying macrophytes are a major source of bio- 
logically available dissolved total phosphorus and 
decomposable dissolved organic matter for the pe- 
lagic community. Thus macrophyte decay poten- 
tially stimulated pelagic production. Among com- 
parably productive stands of different species de- 
composing in the same lake, significant differences 
were noted in the timing of dissolved total phos- 
phorus and dissolved organic matter releases. 
(Baker-FRC) 

W81-02602 


21. Water In Plants 


PROTEIN AND NITRATE CONTENT OF 
LEMNA SP. AS A FUNCTION OF DEVELOP- 
MENTAL STAGE AND INCUBATION TEM- 
PERATURE, 
California Univ., 
Water Resources. 
A. W. Knight, W. K. Silk, and P. W. Lehman. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189888, 
Price codes: A02 in paper copy, A0O1 in microfiche. 
California Water Resources Center, University of 
California, Davis Technical Completion Report, 
March, 1981. 19 p, 10 Fig, 2 Tab. (California 
Water Resources Center Project UCAL-WRC-W- 
542). OWRT-A-068-CAL(1). 


Davis. Dept. of Land, Air and 


Descriptors: *Irrigation, *Return flow, *Plant pop- 
ulations, Proteins, Nitrates, Roots, *Root systems, 
Growth stages, Plant growth, Temperature, 
Aquatic populations, Successions, *Nutrient re- 
moval, Duckweed. 


Lemna protein per frond and per root increases 
with developmental stage until plants are at least 
two generations old. Protein per frond, per root, 
and per unit dry weight is greater in plants grown 
at 23.9C than at 18.3C. More protein is found in 
fronds than in roots, and more nitrate occurs in 
roots than in fronds. Nitrate per root increases 
with developmental stage and is higher (per root) 
in plants grown at 23.9C than at 18.3C. This distri- 


bution of generations within a growing population 
is constant for at least eight doubling times. 
Whether populations multiply slowly at 15.6C or 
more rapidly at 23.9C, fronds which have not yet 
roduced progeny form 62% of the population 
fr ‘onds which are one generation old form 24% of 
the population; and fronds which are two genera- 
tions old form 9% of the population. (Snyder- 
California) 
W81-02497 


2J. Erosion and Sedimentation 


SEDIMENT AND WATER DISCHARGE OF 
THE COLORADO RIVER AT MATAGORDA, 
TEXAS, MAY 4-7, AND JUNE 7-11, 1979, 
Geological Survey, Austin, TX. Water Resources 
Div. 

C. T. Welborn, and F. L. Andrews. 

Geological Survey Open-File Report 80-1177, Oc- 
tober, 1980. 21 p, 5 Fig, 2 Tab, 4 Ref. 


Descriptors: Sediment load, *Sediment yield, Sedi- 
ment transport, *Colorado River, *Texas, *Stream- 
flow, Data collections, Suspended load, *Sediment 
discharge, Particle size, Bed load, Sediment distri- 
bution, Sedimentation rates, *Matagorda Bay. 


The U.S. Army Corps of Engineers requested the 
U.S. Geological Survey to collect data on the 
Colorado River at Matagorda, Texas, to determine 
the total sediment discharge into Matagorda Bay if 
all the water from the Colorado River were divert- 
ed into the bay. Data were collected from two 
floods (May 4-7, and June 7-11, 1979) with peak 
discharges of 24,900 cubic feet per second and 
40,900 cubic feet per second. The total suspended- 
sediment discharge from the first flood was ap- 
proximately 201,000 tons, and the total suspended- 
sediment discharge from the second flood was 
630,000 tons. The volume of sediment from these 
two floods was approximately 970 acre-feet with 
approximately 20 acre-feet of this total being the 
bed load. (USGS) 

W81-02459 


WATER USE, GROUNDWATER CONDITIONS, 
AND SLOPE FAILURE ON BENCHLANDS IN 
WESTERN MONTANA: THE DARBY SLIDE 
EXAMPLE, 

Montana Univ., Missoula. 

J. D. Hoffman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189854, 
Price codes: A04 in paper copy, A01 in microfiche. 
Montana Water Resources Research Center, Mon- 
tana State University, Bozeman Report No 109, 
Bozeman, 1980. 56 p, 12 Fig, 32 Ref, 4 Append. 
OWRT A-114-MONT(1), 14-34-0001-9028. 


Descriptors: *Geologic formations, Groundwater 
recharge, *Seepage, Failure, Hydrogeology, Geo- 
logic investigations, Lithologic logs, *Slope degra- 
dation, *Montana, *Landslides, Water use, Ero- 
sion, Western Montana, Darby slide, Slope failure. 


Slope failures, a problem on benchlands of western 
Montana, affect all who live on the land. A better 
understanding of lithology and groundwater, both 
associated with this problem, will help land plan- 
ners assess risks. The Darby slide provided an 
opportunity to study the geologic and hydrogeolo- 
gic conditions existing at the time of failure, and to 
compare these conditions with those conditions 
existing now at past failures on the bench west of 
Darby. Two conditions were similar at the larger 
of the slope failures of the ai 1: groundwater seeps 
occurring within areas of failure; and the presence 
of smectite rich sand similar to exposures of weath- 
ered bedrock. A plot of identified groundwater 
seeps and slope failures shows a concentration 
along linear features mapped on high altitude aerial 
photogra ip The linears may represent weathered 
ridges of granitic and volcanic rocks that have 
been buried by Tertiary gravels and sands. These 
ridges could act as aquacludes, causing ground- 
water levels to build up within the porous gravels. 
Landslides such as the Darby slide can then be 
explained as a failure of the underground ‘dam’ 
when the mass of the gravel and water ‘reservoir’ 


becomes too great. Groundwater of many western 
Montana benches is recharged not only by precipi- 
tation and runoff, but also by agricultural and 
domestic practices. A better knowledge of these 
a nage would thus be invaluable to land 
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GEOMORPHIC-HYDROLOGIC METHODS 
FOR ASSESSING FLOOD POTENTIAL IN 
SOUTHERN NEW ENGLAND, 

Wesleyan Univ., Middletown, CT. 

a ey bibliographic entry see Fieid 2E. 


SUSPENDED SEDIMENT PRODUCTION PO- 
TENTIAL ON UNDISTURBED FOREST LAND, 
New Mexico State Univ., Las Cruces. Dept. of 
fy gen Economics and Agricultural Business. 
Fowler, and E. O. Heady. 

Journal of Soil and Water Conservation, Vol 36, 
No 1, p 47-50, January/February, 1981. 4 Fig, 1 
Tab, 20 Ref. 


Descriptors: *Forests, *Sediments, *Surface 
runoff, Sedimentation rates, Water pollution 
sources, Agricultural runoff, Sediment load, Model 
studies, *Suspended sediments, Forest watersheds. 


Estimation of suspended sediment production rates 
on undisturbed forest land is reviewed. The 614 
million acres of undisturbed forest land in the US 
annually contributes more than 100 million tons of 
suspended sediments to waterways, and rates of 
this sedimentation can be used for comparisons 
with rates on silvicultural lands. Some of the basic 
estimates involved in building a forest model 
which can be linked with the Iowa State Universi- 
ty agricultural model include: parent soil material, 
drainage area, rainfall, runoff, slope, and elevation. 
Published research results for watersheds with 
over 95% of area in undisturbed forest were used. 
Selected equations and statistics are presented by 
region. Nonpoint pollution from undisturbed forest 
land was found to vary widely, ranging from .001 
to .009 tons per acre per year in scattered produc- 
ing areas to as much as 3.3 tons per acre per year 
on isolated forests in the southern and Pacific 
Coast areas. When results of sedimentation from 
forest areas are combined with results from agri- 
cultural lands, the Northwest and Southeast were 
found to have the heaviest suspended sedimenta- 
tion rates in the contiguous United States. (Small- 


FRC) 
W81-02639 
2K. Chemical Processes 


THERMAL SPRINGS IN THE PAYETTE 
RIVER BASIN, WEST-CENTRAL IDAHO, 
Geological Survey, Boise, ID. Water Resources 


iV. 
For primary bibliographic entry see Field 1A. 
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A COMPILATION OF GROUNDWATER 
QUALITY DATA FOR KENTUCKY. 

Geological Survey, Louisville, KY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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OCCURRENCE AND DISTRIBUTION OF 
OXYGEN AND ORGANIC COMPOUNDS IN 
MOUNTAIN STREAMS OF THE MARMOT 
BASIN, 

Calgary Univ. (Alberta). Kananaskis Center for 
Environmental Research. 

S. A. Telang, G. W. Hodgson, and B. L. Baker. 
Journal of Environmental Quality, Vol 10, No 1, 
18-22, January/March, 1981. 2 Fig, 2 Tab, 27 Ref. 


Descriptors: *Natural streams, *Dissolved oxygen, 
*Organic compounds, Humic acid, Fulvic acid, 
Biochemical oxygen demand, Chemical oxygen 
demand, Water quality, Water analysis, Carbohy- 
drates, Phenols, Amino acids, Seasonal, *Canada, 
Alberta, Marmot basin. 





The occurrence and distribution of organic com- 
pounds were examined in relation to oxygen con- 
tent in the pristine mountain waters of the Marmot 
basin streams in Alberta, The levels of 
dissolved oxygen (DO) in the streams averaged 
11,000 micro; /liter, representing a saturation 
level of 90-105%. Biochemical oxygen demand 
was, on the average, 2,000 micrograms/liter, while 
chemical a og demand averaged 4,000 micro- 
grams/liter. e average total organic carbon was 
4,000 micrograms/liter, with 25% of this repre- 
sented by the compounds analyzed. Of this per- 
centage, 2% were labile and 23% refractory or- 
ganic compounds. The main refractory compo- 
nents, humic and fulvic acids, averaged 790 micro- 
grams/liter, while tannins and lignins averaged 100 
micrograms/liter. Of the labile compounds, 0.05 
micrograms/liter were hydrocarbons, 2 micro- 
| ores were phenols, 2 micrograms/liter were 
fatty acids, 45 micrograms/liter were carbohy- 
drates, and 10 micrograms/liter were amino acids. 
The amounts of organic compounds present 
showed seasonal variations. Since these waters 
were considered to be virtually untouched by 
human activities, the source of these organic com- 
pounds was concluded to be runoff from terrestrial 
wildlife and vegetation activities as well as ef- 
fluents from the vital processes of aquatic flora and 
fauna. (Geiger-FRC) 

W81-02627 


2L. Estuaries 


COTIDAL CHARTS FOR CANADA, 

Marine Sciences and Information Directorate, 
Ottawa (Ontario). 

G. Godin. 

Manuscript Report Series No 55, 1980. 93 p, 16 
Fig, 6 Tab, 16 Ref. 


Descriptors: *Canada, *Tides, *Flow profiles, 
*Tidal waters, Charts, Hydrographs, Maps, Tidal 
effects, Water circulation, Foreign countries, Geo- 
graphical regions, Regions, North America, Bodies 
of water, Currents(Water), Ocean circulation, 
Ocean currents, Intertidal areas, Diurnal, Estu- 
aries, Data collections, Synoptic data, Saline water 
intrusion. 


Cotidal charts provide a visual summary of availa- 
ble information about the major harmonic constitu- 
ents of the vertical tide. Elementary physical 
theory indicates the tide to be a long wave phe- 
nomena having harmonic constituents. The charts 
may be used to check analysis results of short sets 
of observations at temporary gauging sites (gross 
errors in recordings or time-keeping may be picked 
up by plotting the analyzed values on the appropri- 
ate charts). They also assist the designation of areas 
in which tidal coverage is inadequate and further 
exploration is needed. A tide of good semidiurnal 
character requires only one chart (M2) to yield a 
good estimate, of mean tide amplitude at a given 
site, and of the mean time of high/low water. A 
correctly-drawn cotidal chart reveals the structure 
of the tidal wave of the given frequency in the 
basin under consideration. Such charts may be 
used to predict tide in a particular area, and help 
control the results of numerical modeling of the 
ocean tide. Mathematical treatment is discussed in 
33 equations. The charts show the tidal regime in 
all ocean waters adjacent to Canada, and the effec- 
tive response of these waters to tide in the neigh- 
boring oceans. (Zielinski-IPA) 
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NUTRIENT CYCLING IN COASTAL ECOSYS- 


Georgia Univ., Athens. Inst. of Ecology. 
For primary bibliographic entry see Field 5C. 
W81-02541 


TIDAL RESPONSE IN ESTUARIES, 

National Research Council of Canada, Ottawa 
(Ontario). Hydraulics Lab. 

D. Prandle, and M. Rahman. 

Journal of Physical Oceanography, Vol 10, No 10, 
p 1552-1573, October, 1980. 13 Fig, 2 Tab, 14 Ref. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Descriptors: *Tides, *Tidal streams, *Estuaries, 
Water level fluctuations, Barriers, Friction, Equa- 
tions, Tidal waters, Rivers, *Tidal hydraulics. 


A new general theory of tidal response in estuaries 
was developed which enables — a Ok ee 
tral response of an estuary to be 

just two parameters. These tengo are: an es- 
tuarine shape parameter which is d dent on the 
rate of change of both breadth and depth, and a 
dimensionless len, parameter which is repre- 
sentative of estuarine length. Tidal amplitudes gen- 
erally increase toward the head of an estuary until 
the effects of friction, freshwater flow, and nonlin- 
ear phenomena predominate, or the progressive 
truncation of the channel section stops. The gross 
features of channel geometry seem to determine 
tidal amplification. The effect of tidal barriers was 
also examined, with emphasis on the location of a 
tidal barrier. The maximum change in tidal ampli- 
tudes due to barriers rarely exceeds 10%, with 
increases at nodes and decreases at antinodes. In 
many estuaries friction was found to play a domi- 
nant role in determining tidal amplification. A 
useful feature of this theory is the fact that for any 
location, the dimensionless parameter is directly 
related to tidal frequency. As examples of the 
application of the theory, tidal responses are exam- 
ined in the following estuaries: Fraser, Rotterdam 
Waterway, Hudson, Potomac, Delaware, Mirami- 
chi, Bay of Fundy, Thames, Bristol Channel, and 
St. ‘Lawrence. (Small-FRC) 

W81-02631 


A STUDY OF TIDAL ENERGY DISSIPATION 
AND BOTTOM STRESS IN AN ESTUARY, 

New Hampshire Univ., Durham. Dept. of "Barth 
Sciences. 

W. S. Brown, and R. P. Trask. 

Journal of Physical Oceanography, Vol 10, No 11, 
p lie November, 1980. 11 Fig, 2 Tab, 18 
Ref. 


Descriptors: *Mathematical models, *Estuaries, 
*Tidal energy, Channels, Tidal hydraulics, Stress, 
Momentum equation, Energy dissipation, Water 
pressure, New Hampshire, Great Bay. 


A method for determining an area-averaged 
bottom stress and energy dissipation rate in a tidal 
estuarine channel was developed. A model of the 
one-dimensional continuity and momentum rela- 
tions is presented which uses assumptions appropri- 
ate for a well-mixed shallow and narrow estuary. 
The finite difference form of these relations is 
derived for a section of the Great Bay estuary in 
New Hampshire, an estuary with a relatively large 
energy dissipation rate. Time series of all important 
first- and second-order terms in the momentum 
equation are estimated using a set of current, 
bottom-pressure, and sea-level measurements from 
Great Bay. The instantaneous first-order balance 
existed between the surface-slope-induced pressure 
gradient and bottom-stress forces except for slack 
water. The inertial and convective acceleration 
terms yield important second-order contributions 
to balance. Estimated terms are summed to infer 
time series of bottom stress. For Great Bay, the 14- 
day rms bottom stress was 45.1 plus or minus 4.5 
dyn per sq cm with a corresponding rms and mean 
dissipation rate of 3526 plus or minus 420 and 2478 
plus or minus 297 ergs per sq cm per sec, respec- 
tively. (Small-FRC) 

W81-02640 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


NATIONAL SURVEY OF WATER AND WASTE 
WATER DESALTING PLANT OPERATOR 
CERTIFICATION PROGRAMS, 

National Water Supply Improvement Association, 
Ipswich, MA. 

. L. Elser. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185308, 


Saline Water Conversion—Group 3A 


Price codes: A02 in paper copy, AO1 in microfiche. 
Completion Report for the Office of Water Re- 
search and Technology, December 15, 1980. 4 p, 1 
Append. OWRT-C-00166-D(No 0468)(1), 14-34- 
0001-0468. 


Descriptors: *Desalination plants, *Desalination, 
*Water supply, Water purification, Training, *Sur- 
veys, Evaluation, Desalination wastes, Industrial 
plants, Treatment facilities, Separation tec 

Water treatment, Engineering education, 
Schools(Education), Analysis, Assessments, Waste 
water treatment, Water reuse, Quality control, 
Water quality. 


A State-by-State survey was conducted in an at- 
tempt to determine the extent that State water and 
waste water treatment operator certification pro- 
grams incorporate desalting within the other ele- 
ments of water sciences. All 50 States, the Virgin 
Islands and Puerto Rico were mailed question- 
naires, with 85% (44) responding. Information was 
obtained by telephone from the remaining eight 
States. The results of this survey have been sum- 
marized. The survey indicated a national lack of 
awareness in the increasing use of desalting tech- 
nology for water and waste water treatment. Only 
five responses (10%) stated that desalting was in- 
cluded in their present certification programs. 
Three States indicated intent for desalting qualifi- 
cations inclusion in the immediate future. The re- 
maining States (87%) had neither reference to de- 
salting nor any plans for its addition in the immedi- 
ate future. There is a definite need to increase 
awareness of State certification agencies on the 
growing importance of desalting expertise for op- 
erators of water and waste water facilities, due to 
the increasing development of domestic waste 
water and industrial desalting plants in the United 
States. (Zielinski-IPA) 
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LIGHT-DRIVEN WATER DESALINIZATION 
THROUGH ARTIFICIAL MEMBRANES CON- 
TAINING BACTERIORHODOPSIN, 

California Univ., San Francisco. School of Medi- 
cine. 

J. I. Korenbrot. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-184152, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Final Report, (1981). 113 p, 22 Fig, 4 Tab, 116 Ref, 
2 Append. OWRT-S-0120(No 8511)(1), 14-34 
0001-8511. 


Descriptors: *Desalination processes, *Desalina- 
tion apparatus, *Membrane processes, Membranes, 
*Proteins, Films, Thin films, Water treatment, 
Treatment, Separation techniques, Water purifica- 
tion, Water sources, Desalination, Research and 
development, Biological membranes, Electro-os- 
mosis, Light intensity, Aquatic environment, 
Light. 


This study sought to develop technology to pro- 
duce membranes that would incorporate the bio- 
logical protein bacteriorhodopsin, a light-activated 
proton transporter, for operation as light-driven 
water desalting systems (by coupling the flux of 
protons to a counter-flux of cations and anions). 
Incorporation of the protein was successful, using 
a new and unorthodox method. Planar membrane 
films were formed by sequential transfer of two 
air-water interface films onto a thin hydrophilic 
electrically-conductive support cast from nitrocel- 
lulose. One of the films consisted of non-overla 
ping single-sheet membrane fragments — 
membrane) containing the protein; the second 
— of a phospholipid monolayer. Planar mem- 
roduced by assembly of the interface films 
ily accessible to electrical measurements and 
onal of the ionic milieu on either membrane 
side. Illumination of these films produces photo- 
currents/voltages and pH changes in the milieu. 
Photocurrent amplitude, linearity of increase with 
light intensity, transport stoichiometry (protons/ 
absorbed photon), and P-31 NMR of phospholipid 
in the purple membrane were evaluated and re- 
ported. (zielinski- -IPA) 
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Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3C—Use Of Water Of Impaired Quality 


3C. Use Of Water Of Impaired 
Quality 


WATER QUALITY CHARACTERISTICS AND 
PHYSIOLOGICAL RESPONSES OF FISH 
HELD IN RECIRCULATING SYSTEMS, 
Memphis State Univ., TN. Dept. of Biology. 

K. B. Davis, and B. A. Simco. 

Available from the National Technical Information 
Service, Reregned, VA 22161 as PB81-189870, 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Tennessee Water Resources Research Center, Uni- 
versity of Tennessee, Knoxville Research Report 
No 69, December, 1978. 40 p, 13 Fig, 6 Tab, 42 
Ref. OWRT-B-036-TENN(1), 14-34-0001-7188. 


Descriptors: Ammonia, Calcium, Catfish, Fish cul- 
ture, Stress, Toxicity, Urine electrolyte excretion, 
*Water quality, *Recirculated water, *Fish yen 
ology, Osmoregulation, Plasma electrolytes, Recir- 
culating raceways. 


Lethal and sublethal concentrations of ammonia 
and salinity for channel catfish held in recirculat- 
ing systems were studied in relation to environ- 
mental calcium levels. Environmental calcium had 
no effect on the renal excretion of water or of any 
electrolytes except calcium. Plasma and muscle 
electrolytes from fish acclimated to fresh water or 
7.5 g/liter sodium chloride were similar, but elec- 
trolyte levels increased dramatically in fish accli- 
mated to 11 g/liter sodium chloride at both 10 and 
23C. No influence of environmental calcium was 
observed when fish were acclimated to sublethal 
salinities. Addition of calcium reduced mortalities 
in fish exposed to normally lethal salinities. Lethal 
concentrations of total ammonia were found to 
vary dramatically with pH, and to be dependent 
— ily on the concentration of the un-ionized 
‘orm. Ammonia toxicity was decreased by increas- 
ing environmental calcium of the test water. Am- 
monia toxicity was reduced for fish in isonatremic 
water for 24 hours. Since plasma sodium levels of 
ammonia exposed fish in fresh water tests were 
lower than controis, an osmoregulatory disturb- 
ance is suggested as one mechanism of ammonia 
toxicity. These results stress the importance of 
understanding interactions of water characteristics 
when determining toxicity of ammonia and possi- 
bly many other substances. 
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SEAWATER COOLING TOWER SHOWS FEW 
PROBLEMS IN FIVE YEARS, 

R. McGee. 

Power Engineering, Vol 85, No 2, p 66-67, Febru- 
ary, 1981. 2 Fig. 


Descriptors: *Sea water, “Cooling towers, 
*Powerplants, *Electric powerplants, Water cool- 
ing, Cooling water, Atlantic City, New Jersey, 
Structures, Corrosion. 


The first seawater natural draft cooling tower in 
the U.S. has been in operation at the Atlantic City 
Electric Company’s B. L. England Station for 5 
years. Few problems have been experienced, and 
these were readily corrected. Occasionally, persist- 
ent, high, on-shore winds caused salt spray to fall 
on a 138 kV switchyard downwind of the tower. A 
screen of large vertical louvers was installed 
around the base of the tower to protect switchyard 
equipment from salt buildup. When spray nozzles 
made of PVC began to crack after 4 years’ service, 
all 2,000 nozzles were replaced. Loosened support 
rods for splash plates were replaced by stronger 
stainless steel rods. The tower cools the water to 
94.2F, lower than the designed 95.2F. Salt water 
drift measuring equipment monitors drift rate. No 
scale buildup or pothole formation in the concrete 
structure has been observed. All construction 
joints are coated with epoxy and exposed hard- 
ware is made of Monel or stainless steel. (Cassar- 


FRC) 
W81-02552 
MARINE BIOTECHNOLOGY AND THE USE 


OF ARID ZONES, 
Commonwealth Scientific and Industrial Research 


Organization, South Melbourne (Australia). Div. 
of Chemical Technology. 


D. L. Regan. 
Search, Voll 1, No 11, p 377-381, November, 1980. 
5 Fig, 1 Tab, 13 Ref. 


Descriptors: *Phytoplankton, *Saline water, *Arid 
lands, *Impaired water use, Cultivation, Algae, 
Nutrients, Waste water treatment, Sea water, 
*Australia, Ponds, Microorganisms, Marine algae, 
Marine microorganisms, Mine water. 


Cultivation of salt-tolerant phytoplankton and 
other microorganisms, which is possible in the 
arid, sunny coastal lands of Australia, may have 
many useful commercial applications. By control- 
ling the salinity, temperature, nutrients, concentra- 
tion of particular ions, and dimensions of a pond, 
desired organisms may be cultivated. Examples are 
Spirulina and Dunaliella for dried algal material to 
be used as food or as a source of vitamins, pig- 
ments, unsaturated fatty acids, and glycerol. Some 
phytoplankters produce pharmacologically useful 
products such as antibiotics, growth regulators, 
and many others. Fish and shellfish farming may 
use phytoplankton as a food source. Gums and 
other polysaccharides with uses in the food indus- 
try and in secondary oil recovery have been pro- 
duced from Xanthamonas campestris. An unex- 
pected application of this technology is recovery 
of metals from low-grade ores by bacterial leach- 
ing and concentration of metals from dilute solu- 
tions. Some phytoplankton cultivation techniques 
have used sewage or seawater--sewage mixtures as 
sources of nutrients. (Cassar-FRC) 
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UTILISATION OF SEWAGE SLUDGE ON 
LAND--THE CADMIUM ANGLE. 

Water Services, Vol 84, No 1018, p 717-718, De- 
cember, 1980. 1 Tab, 2 Ref. 


Descriptors: *Sewage sludge, *Cadmium, *Sludge 
disposal, *Soil amendments, Metals, Heavy metals, 
Ultimate disposal, Fertilizers, Agricultural chemi- 
cals, Absorption, Soil contamination, Path of pol- 
lutants, *Impaired water use. 


In the United Kingdom current research on cadmi- 
um in sludge-treated soil concerns transfer into 
crops and the food chain. It is important to main- 
tain pH near neutral and avoid Cd accumulating 

lants, such as lettuce, in soils with excessive metal 
levels. Cd is most available to crops during the first 
6 months after application. This refutes the theory 
that Cd is chelated and may be released later in 
massive doses. Sludge containing an average of 20 
mg per kg Cd adds 0.04 to 0.08 kg per hectare per 
year when applied at 2-4 tons per hectare per year 
dry solids. The maximum recommended level is 
0.167 kg per hectare per year. (Cassar-FRC) 
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SEWAGE SLUDGE HYGIENISATION PLANT 
SUPPLIES FERTILISER, 

Sulzer Bros. Ltd., Winterthur (Switzerland). 

O. Luscher. 

Water Services, Vol 84, No 1018, p 711-713, De- 
cember, 1980. 2 Fig, 1 Tab, 2 Ref. 


Descriptors: *Irradiation, *Gamma rays, *Sludge 
treatment, Sterilants, Sewage sludge, Public health, 
Microorganisms, Viruses, Bacteria, Ultimate dis- 
posal, Sludge disposal, Soil amendments, Fertiliz- 
ers, Animal parasites, Radiation, Waste treatment, 
Cobalt radioisotopes, Radioisotopes. 


Gamma irradiation from a cobalt-60 source has 
been used since 1973 in a sewage sludge plant in 
Geiselbullach, Germany, for destroying bacteria, 
viruses, and parasites so that the sludge would be 
more desirable as a fertilizer for agricultural land. 
The plant averages a throughput of 100 cu meters 
of sewage sludge daily, although rates up to 200 cu 
meters daily are possible by increasing the source 
activity. The radioactive source is recharged about 
once a year. Total costs range from 15.42 DM per 
cu meter for a 30 cu meter daily throughput to 4.47 
DM per cu meter for 150 cu meters per day. 
Sludge produces no unpleasant odors and is more 
easily dewatered (53% water versus 78% for non- 


irradiated sludge). Gas produced in digestion is 
used to run fans and heat digested sludge. Al- 
though salmonellae are present in many mg 
applied to agricultural land, irradiated sludge 

none. Coliforms decreased, and desirable soil bac- 
teria either increased upon storage or were not 
adversely affected. Viruses, present in 5% of 
sludge samples, decreased by a factor of 10 after 
irradiation. Worm eggs were damaged irreversibly. 
Irradiated sludge remained almost odorless upon 
application to fields, unlike thermally pasteurized 


material. Fields could be worked after only 8 days, 
compared with 15 days for unirradiated sludge. 


(Cassar- 
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3D. Conservation In Domestic and 
Municipal Use 


MUNICIPAL WATER USE IN NORTHERN 
COLORADO: DEVELOPMENT OF AN EFFI- 
CIENCY-OF-USE CRITERION, 

University of Colorado, Boulder. 

A. U. White, A. N. DiNatale, J. Greenberg, and J. 
E. Flack. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185365, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Colorado Water Resources Research Institute, 
Colorado State University, Fort Collins, Comple- 
tion Report No 105, September, 1980. 123 p, 17 
Fig, 40 Tab, 27 Ref, Append. OWRT-A-042- 
COLO(1), 14-34-0001-9006 & 0106. 


Descriptors: Conservation, *Water conservation, 
*Water use efficiency, *Water demand, *Municipal 
water, *Colorado, Water supply, Social aspects, 
Water rights, Return flow, *Water metering, 
Water resources development, Pricing, Water 
reuse, Northern Colorado cities, Water saving de- 
vices, Restrictions, Survey research, Consumer at- 
titudes. 


Water shortages, costs of treatment and rapid 
growth impose severe pressures on urban water 
utilities, especially those serving smaller cities and 
towns. In this study of more than two dozen 
Northern Colorado towns data was acquired on 
residential water use and the attitudes and percep- 
tions of water officials and managers with regard 
to water conservation and meeting future demands. 
In addition, a random mail survey was made of 
water customers of selected towns to assess the 
consumers’ attitudes toward various water conser- 
vation programs and how shortages should be met. 
The results of this three-pronged effort permitted a 
comparison of manageis’ attitudes with those of 
consumers leading to various recommendations for 
development of water conservation programs that 
would be implementable. Recommendations for 
long-range conservation include universal meter- 
ing, development of new supplies and water rights, 
requirements for low-flow devices and native 
vegetation in new housing areas, increasing block 
pricing, public education, reuse of water for non- 
drinking purposes, and possibly restrict growth. 
Drought contingency plans are a priority need and 
should include (1) public education of drought and 
its consequences, (2) installation of water saving 
devices, (3) implementation of restrictions and al- 
lotments, and (4) surcharges on prices for metered 
services. 
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DECLINING BLOCK RATES CAN ENCOUR- 
AGE WATER CONSERVATION, 

East Bay Municipal Utility District, Oakland, CA. 
For primary bibliographic entry see Field 6C. 
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3E. Conservation In Industry 


INDUSTRIAL WATER CONSERVATION 
WITHIN THE GREAT LAKES REGION: AN 
OVERVIEW, 

Great Lakes Basin Commission, Ann Arbor, MI. 
L. B. Antosiak, and C. A. Job. 

Journal of the American Water Works Associ- 





ation, Vol 73, No 1, p 9-12, January, 1981. 2 Tab, 
12 Ref. 


Descriptors: *Great Lakes, *Water conservation, 
*Industrial water, Regulations, Conservation, 
*Water reuse, Water utilization, Cooling water, 
Water consumption. 


Although water in the Great Lakes area is relative- 
ly abundant and cheap, industries are recycling and 
reusing water to save capital and operating costs. 
Incentives for industry to conserve water are 
waste water treatment regulations, pricing policies, 
and sewer surcharges. Two cases are described in 
which water conservation saved companies $3 mil- 
lion annually. Factors which discourage water 
conservation are nonproductive cost of alterations 
to equipment, failure to enforce regulations, in- 
creasing energy costs, and the question of environ- 
mental benefits versus costs. Decisions on industri- 
al water conservation must be made on a case by 
case basis. (Cassar-FRC) 
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3F. Conservation In Agriculture 


IMPACT OF AVAILABILITY OF WATER AND 

COST OF ENERGY INPUTS ON AGRICUL- 

TURAL PRODUCTION IN THE OKLAHOMA 
'ANHAND) 


P. LE, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

H. P. Mapp, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185241, 
Price codes: A04 in paper copy, A01 in microfiche. 
Oklahoma Water Resources Research Institute, 
Oklahoma State University Completion Report, 
September, 1980. 63 p, 2 Fig, 17 Tab. OWRT-A- 
085-OKLA(1), 14-34-0001-9038. 


Descriptors: *Water supply, *Water demand, 
*Cost analysis, *Energy, *Crop production, Agri- 
culture, Water distribution(Applied), Water utiliza- 
tion, Analysis, Costs, Economics, Cost compari- 
sons, Model studies, Estimating, Research and De- 
velopment, Testing, Forecasting, *Oklahoma. 


The study analyzed the economic life of the under- 
ground water supply in the Oklahoma Panhandle 
under two basic sets of assumptions/scenarios. In 
scenario I, relative prices of inputs and outputs 
were assumed constant, and the effects of declining 
water supply on irrigation well yields, pumping 
costs, and the pattern of irrigated and dryland crop 
production in the study area were evaluated; the 
regional linear programming model developed for 
this analysis selected the dryland-irrigated crop 
activities combination that maximized net returns 
to region producers subject to a set of constraints 
(including projected region production levels). In 
scenario II, natural gas price was assumed to in- 
crease 2%/year relative to prices of other inputs 
and outputs, and was designed to determine the 
potential impact of the rising real price of natural 
gas over the coming years. Solutions of the scenar- 
io I model depict a gradual conversion from irri- 
gated to dryland production, with irrigated wheat 
projected to increase during 1985-89 and gradually 
decrease thereafter. Under scenario II, irrigated 
wheat production is projected to decrease steadily 
to zero by the 2000-09 period. Eventual economic 
exhaustion of the aquifer appears inevitable unless 
dramatic increased output price or institutional/ 
technological changes occur. (Zielinski-IPA) 
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ASSURING SUSTAINED IRRIGATION IN THE 
NORTHERN GREAT PLAINS BY _ SOIL- 
WATER INTERACTION STUDIES, 

South Dakota State Univ., Brookings. Water Re- 
sources Inst. 

C. G. Carlson, J. H. Bischoff, L. O. Fine, and M. 
H. Sanders. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185258, 
Price codes: A04 in paper copy, AOI in microfiche. 
Completion Report, January, 1981. 63 p, 10 Fig, 3 
Tab, 11 Ref, 2 Append. OWRT-B-053-SDAK(2), 
14-34-0001-8117. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Descriptors: *Irrigation practices, *Great Plains, 
*South Dakota, *Soil-water-plant relationships, 
*Electrical conductance, Water properties irriga- 
tion, Geographical regions, Aquifers, Regions, Irri- 
gation efficiency, Irrigation effects, Earth-water 
interfaces, Salinity, Soil water, Moisture, Subsur- 
face waters, Moisture availability, Soil environ- 
ment, Nature of water, Conductivity. 


Many of South Dakota’s aquifers contain vast 
quantities of water, but much of this is (by accept- 
ed standards) classified as having high salt and/or 
sodium hazard. Further, application of these stand- 
ards (established under acid conditions on soils 
dissimilar to South Dakota) to South Dakota cli- 
mate and soil conditions is somewhat suspect. To 
improve our predictive capability regarding irriga- 
tion operation, a broad evaluation of existing irri- 
gation systems was needed. From the broad soil 
sampling program undertaken, it was apparent that 
the electrical Compe | (EC) of the soil satura- 
tion extract (EC-e) is difficult to predict. The most 
significant factor determining the EC-e is the EC 
of the water. Other non-analyzed factors (e.g., soil 
internal —— also contribute to EC-e variabil- 
ity. Only at isolated sites probably inappropriate to 
irrigation is the total soil salt load considered high 
enough to cause great concern. Sodium is of great- 
er concern. Results indicate that irrigated field 
exchangeable sodium percentages (ESP) can be 
predicted more accurately than EC-e levels, but 
more refinement/understanding is still needed. The 
most dangerous present deficiency is inability to 
predict dispersion and hydraulic conductivities, 
given a particular ESP and soil type. (Zielinski- 


IPA) 
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WATER SYSTEMS AUTOMATION AND MAN- 

AGEMENT, PART 2, 

D. F. Nelson. 

In: Water Systems Management Workshop, 1980, 

Session Notes, Department of the Interior, Water 

pret Power Resources Service, Session 2-2, p 1-26. 
ig. 


Descriptors: *Irrigation systems, *Irrigation effi- 
ciency, ‘*Irrigation engineering, *Automation, 
Water management(Applied), Water control, Flow 
control, Remote control, Reservoirs, Irrigation 
canals, Water loss, Seepage, Control systems. 


More efficient use and better management of irri- 
gation water can reduce water losses and so make 
more water available for municipal, industrial, and 
recreational uses now and in the future. Automatic 
and remote controls are needed for water storage 
and conveyance systems to improve service to 
water users, increase efficiency of operation, and 
reduce cost of operation. The discussion of the 
need for automation includes descriptions of the 
functions of various water control structures as 
they apply to the segments of the total system. The 
structures include outlet works, spillways, diver- 
sion dams and structures, pumping plants, canal 
checks, pipe systems, turnouts, and wasteways. 
Upstream control, downstream control, or con- 
trolled volume operation may be used to control 
water i. Feedback control and remote con- 
trol methods offer scope for automation. Basic 
feedback control systems are designed to return a 
portion of the output signal to the input of a 
controller to maintain a prescribed relationship 
between input and output signals and may be 
achieved by one of five common modes of control: 
two-position control; floating control; proportional 
control; reset action; and rate action. Remote con- 
trol may be performed manually or by computer. 
Both methods can be applied to open channel and 
ipe systems. (Brambley-SRC) 
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WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PART 3, 

M. McVay. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
re: Power Resources Service, Session 2-3, p 1-13. 
4 Tab. 


Descriptors: *Irrigation systems, *Irrigation effi- 
ciency, *Water management(Applied), Automa- 


tion, Computers, Water resources, Water districts, 
Agriculture, Competition, Economic efficiency, 
Distribution systems, Irrigation districts, Environ- 
mental effects. 


Increasing demands made on the water resources 
of the western United States require better water 
utilization by the agricultural sector. The Water 
and Power Resources Service has developed tools 
to enhance irrigation district operations. The irri- 
gation Management Services Program involves 
over 171,000 acres in 20 water districts in eight 
western states, improving irrigation scheduling. 
Onfarm field irrigation scheduling and distribution 
system scheduling can be used by districts to im- 
prove grower yields and crop quality, lower pro- 
duction costs, lower district tion and mainte- 
nance costs, improve criteria for planning and de- 
velopment of future needs, and obtain more favor- 
able environmental impacts. Both scheduling sys- 
tems may be computer based using irrigati 
guide, field irrigation schedule, district wide irriga- 
tion requirement program or gravity system sched- 
uling systems. Typical computer print-outs for 
each system are presented. Coordinating water de- 
liveries throughout distribution systems can in- 
crease the efficiency of water use. (Brambley-SRC) 
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WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PART 4, 

For primary bibliographic entry see Field 7B. 
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REHABILITATION OF OPEN WATER CON- 
VEYANCE SYSTEMS, 

For primary bibliographic entry see Field 8A. 
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CANAL LININGS AND SOIL SEALANTS, 

W. R. Morrison, and H. Johns. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 7-1, p 1-33. 
26 Fig, 2 Tab, 16 Ref. 


Descriptors: *Soil sealants, *Canal linings, *Irriga- 
tion engineering, *Water conservation, *Seepage 
control, Irrigation systems, Impervious mem- 
branes, Concretes, Concrete-lined canals, Asphal- 
tic concrete, Plastics, Synthetic rubber, Water loss. 


Conservation of water becomes increasingly im- 
portant in the western United States as water de- 
mands on limited supplies increase. Seepage con- 
trol in irrigation systems is a prime conservation 
measure. Lining of canals or placing in pipe has 
been the policy of the Water and Power Resources 
Service since 1967. Linings can be classified as 
compacted earth, hard-surface, and buried or ex- 
posed membrane types. Factors to be considered in 
selecting a lining type include soil type, canal 
operating capacity and flow velocity, structural 
stability requirements, water quality, safety re- 
quirements, and maintenance needs. The advan- 
tages and disadvantages of the hard-surface linings 
- portland cement concrete and mortar, —_— 
concrete, and soil-cement - are discussed. dis- 
advantages of exposed membranes are such that 
they have been used only on an experimental basis. 
Buried membranes may be asphalt, polyvinyl chlo- 
ride, polyethylene or synthetic rubber. Subgrade 
preparation and cover materials for these mem- 
branes are discussed. Some soil sealants and meth- 
ods of seepage measurement are described. 
(Brambley-SRC) 
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VEGETATION MANAGEMENT AND PEST 
CONTROL, 

For primary bibliographic entry see Field 4A. 
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FEASIBILITY OF IRRIGATING WITH WATER 
FROM SCS FLOODWATER-RETARDING IM- 
POUNDMENTS, 

Science and Education Administration, Chickasha, 
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October, 1980. 9 p, 3 Fig, 2 Tab, 6 Ref. 


Descriptors: *Flood-control storage, *Supplemen- 
tal irrigation, *Oklahoma, Irrigation water, 
Drought, Water resources development, Water 
storage, Water loss, Water rights, *Irrigation pro- 
grams. 


Droughts during the summer growing season are 
frequent in western Oklahoma. Where enough 
water of suitable quality is available, irrigation can 
increase production, stabilize income, and elimi- 
nate the possibility of forced sale of livestock 
during an extended drought. The use of water for 
supplemental irrigation was inventoried at 16 Soil 
Conservation Service (SCS) floodwater retarding 
impoundments in a 1,130 square mile reach of the 
Washita River in southwestern Oklahoma in 1977. 
Nearly 500 acre-feet of water was applied to over 
800 acres during the growing season. All of the 
farmers involved in the study reported that there 
had been enough water for the acreage under 
irrigation. Calculations revealed that in 136 com- 
pleted floodwater-retarding impoundments within 
the study reach, there were more than 13,000 acre- 
feet of potential water storage in sediment pools. 
When water was released from one impoundment 
on each of two streams at initial rates of 6.8 and 
1.17 cubic feet per second to determine transmis- 
sion losses, 75 and 44% of the water reached 
gaging stations 6 and 4.5 miles downstream. A 
landowner must own part of the flood pool, dam, 
spillway, or sediment pool to obtain the legal right 
to use part of the water. (Moore-SRC) 

W81-02544 


SPRINKLER HEAD WITH AN 
SLOTTED DRIVE SPOON, 
Nelson (L. R.) Corp., Peoria, IL. (Assignee). 

K. J. Brunninga. 

U.S. Patent No 4,205,787, 7 p, 3 Fig, 6 Ref; Official 
Gazette of the United States Patent Office, Vol 
995, No 1, p 141, June 3, 1980. 


IMPROVED 


Descriptors: *Patents, *Irrigation, *Sprinkler irri- 
gation, *Application equipment, Irrigation efficien- 
cy, Irrigation practices, Irrigation operation and 
maintenance. 


A step-by-step rotary sprinkler head has an impact 
arm with a drive spoon. The drive spoon is of the 
anti-backsplash type and includes a pull-in reactant 
surface and a drive-out reactant surface spaced 
raially and laterally outwardly of the pull-in reac- 
tant surface. The pull-in reactant surface has a slot 
formed in the central portion for enabling a portion 
of the stream issuing from the sprinkler head outlet 
to continue its movement into the slot and out- 
wardly without being deflected onto the drive-out 
surface when the drive spoon is in stream engage- 
ment so that the reactant force established on the 
drive-out surface is reduced in relation to that 
which would be established by the deflection of 
the entire stream. (Sinha-OEIS) 

W81-02629 


SPRINKLER HEAD WITH IMPROVED COM- 
BINED STREAM COHERENCY DIFFUSER 
AND DISTANCE CONTROL BAFFLE 
MEMBER, 

Nelson (L.R.) Corp., Peoria, IL. (Assignee). 

K. J. Bruninga. 

U.S. Patent No 4,205,788, 5 p, 4 Fig, 5 Ref; Official 
Gazette of the United States Patent Office, Vol 
995, No 1, p 141, June 3, 1980. 


Descriptors: *Patents, *Irrigation, *Sprinkler irri- 
gation, *Application equipment, Irrigation efficien- 
cy, Irrigation practices, Irrigation operation and 
maintenance. 


An object of the invention is to provide a com- 
bined baffle and diffuser structure which gives the 
sprinkler the ability to achieve the functional vari- 
ations heretofore provided by both an adjustable 
diffuser pin and an adjustable baffle, while at the 
same time maintaining the reduced radial dimen- 
sion heretofore provided in baffles of reduced size 
utilized to replace the diffuser pin. This object is 


obtained by providing a combined stream coheren- 
cy diffuser and distance control baffle member 
which includes an arm portion placed generally 
vertically having an aperture extending horizontal- 
ly through one end, a baffle portion extending at 
generally right angles from the opposite end of the 
arm portion and a relatively small diffuser portion 
extending at generally right angles from the free 
edge of the baffle. The.combined stream coheren- 
cy diffuser and distance control baffle is mounted 
on the sprinkler body by a pivot assembly. The 
combined member is stamped from sheet metal, the 
baffle portion and diffuser portion being bent in 
relation to the arm portion. A manual engaging tab 
is also provided as an integral bent portion of the 
sheet metal for enabling the member to be readily 
moved into any desired position of adjustment. 
(Sinha-OEIS) 

W81-02630 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


SNOWMELT INFILTRATION AND RUNOFF 
ON FROZEN GROUND, 

Alaska Univ., Fairbanks. Inst. of Water Resources. 
For primary bibliographic entry see Field 2A. 
W81-02421 


RELATION BETWEEN PROPOSED DEVEL- 
OPMENTS OF WATER RESOURCES AND 
SEEPAGE FROM TH ALL-AMERICAN 
CANAL, EASTERN IMPERIAL VALLEY, CALI- 
FORNIA, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

O. J. Loeltz, and S. A. Leake. 

Geological Survey Open-File Report 79-744 
(WRI), May, 1979. 83 p, 26 Fig, 1 Tab, 7 Ref. 


Descriptors: *Water resources development, 
*Canal seepage, *Computer models, *California, 
*Mexico, Surface-groundwater relationships, 
Streamflow, Water wells, Pumping, Water levels, 
Aquifer characteristics, Groundwater movement, 
Groundwater recharge, Forecasting, *Eastern Im- 
as Valley, *Mexicali Valley, All-American 
anal. 


A two-layer digital model designed for this study 
indicated that sealing of the Coachella branch of 
the All-American Canal would cause an eventual 
increase in seepage from the All-American Canal 
of about 15,000 acre-feet annually. Sealing of both 
the Coachella Canal and the segment of the All- 
American Canal between Pilot Knob and Drop 1 
would result in a lessening of seepage rates from 
the All-American Canal of 57,000 acre-feet in 1985, 
but of only 39,000 acre-feet in 2030. Sealing both 
the Coachella and the All-American Canals would 
reduce the outflow to Mexicali Valley from 
120,000 acre-feet in 1980 to less than 9,000 acre- 
feet in 2030. The model also indicated that if only 
the Coachella Canal was sealed, a little less than 
40% of water pumped from proposed well fields 
near the All-American Canal ultimately would be 
derived from increased seepage from the All- 
American Canal; between 50 and 60% of the water 
pumped would be water that otherwise would 
flow to Mexicali Valley. (USGS) 

W81-02465 


HYDROLOGIC EFFECTS OF PROPOSED 
CHANGES IN MANAGEMENT PRACTICES, 
WINNEBAGO POOL, WISCONSIN, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

W. R. Krug. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-157026, 
Price codes: A02 in paper copy, AO! in microfiche. 
Geological Survey Water-Resources Investigations 
80-107, January, 1981. 19 p, 11 Fig, 2 Ref. 


Descriptors: *Reservoir operation, *Low-flow 
augmentation, *Water levels, *Computer models, 
*Wisconsin, Simulation analysis, Streamflow, 
Inflow, Discharge(Water), 
Precipitation(Atmospheric), Evaporation, Fore- 
casting, Water management(Applied), *Lake 
Winnebago(WI), Fox River(WI), Wetland preser- 
vation. 


Three proposed operation plans for the Winnebago 
pool, Wis., were studied to determine the effects 
on lake stage and discharge. A digital reservoir 
simulation model simulated daily lake stage and 
discharge from the Winnebago pool. Inflow for 
this simulation was computed from daily dis- 
charge, recorded at Rapide Croche Dam, and daily 
stage, recorded at Oshkosh. This computed inflow 
is net inflow, combining the effects of streamflow, 
precipitation, evaporation, and net groundwater 
inflow. The model adjusted discharge daily to keep 
lake stage close to the proposed operation plan. By 
doing this and by lowering the pool level to near 
the minimum stage in winter, the plan reduced the 
frequency of stages exceeding the maximum al- 
lowed stage. For the 61 years simulated (water 
years 1918-78), the simulated 7-day, 10-year low 
flow at Rapide Croche Dam was 1,000 cubic feet 
per second compared to 900 cubic feet per second 
for the observed record. The 7-day, 2-year low 
flow was 1,500 cubic feet per second (simulated) 
versus 1,600 cubic feet per second (observed). The 
study showed that discharge from the Winnebago 
pool could be managed to guarantee a release of up 
to 1,500 cubic feet per second, but with occasional 
violations of the minimum stage requirement. 


(USGS) 
W81-02479 


WATER RELATED PROBLEMS IN THE 
COASTAL ZONE OF LOUISIANA, 

Louisiana State Univ., Baton Rouge. 

R. F. Malone, M. E. Tittlebaum, S. M. Crane, N. 

S. Sanders, and S. R. Alston. 

Louisiana Water Resources Research Institute 
Technical Report No 7, November, 1980. 155 p, 5 
Fig, 3 Tab, 165 Ref. DACW-29-79-C0268. 


Descriptors: *Coasts, *Coastal structures, *Chan- 
nels, *Wetlands, *Watersheds(Basins), *Louisiana, 
Water resources, Water control, Aquatic plants, 
Water utilization, Flooding, Wildlife conservation, 
Dredging, Navigation, Erosion, Saline water intru- 
sion, Subsidence, Water quality, Waste supply, 
Recreation. 


Significant water and related land resources prob- 
lems were identified and solutions identified and 
evaluated. The coastal zone was subdivided into 
nine hydrologic units based primarily on the to- 
pography and drainage patterns within them. Thir- 
teen problem areas were identified: aquatic weed 
growths; conservation of fish and wildlife; flood- 
ing; maintenance dredging; navigation; saltwater 
intrusion; shoreline and beach erosion; subsidence; 
urban and industrial expansion; water quality; 
water related recreation; water supply for munici- 
pal and industrial use; and wetlands deterioration. 
For each hydrologic zone, the parishes affected by 
each problem were identified from published and 
unpublished reports and other sources. General- 
ized solutions identified and evaluated for these 
problems include: for aquatic weed growths - bio- 
logical, chemical and mechanical controls and 
habitat manipulation; for flooding - levees, flood- 
walls, seawalls, channel construction and improve- 
ments, pumping stations and non-structural con- 
trols; for navigation - new or modified channels; 
for saltwater intrusion - freshwater diversion, 
blocking of access canals, saltwater barriers, pump- 
ing restrictions, artificially recharging aquifers, and 
injection of freshwater along a_ freshwater- 
saltwater interface; for sedimentation of aquatic 
habitat - dredging, directional drilling, pipeline in- 
stallation, corridors, restoration of natural flow 
patterns, elimination of lateral canals and channel- 
ization; for shoreline and beach erosion - revet- 
ments, rip-rap, artificial nourishment, groins, jet- 
ties, seawalls and bulkheads, breakwaters, levees 
and revegetation; for subsidence - restricting urban 
development and land drainage and construction 
regulations; for urban and industrial expansion - 
development, construction and zoning practices. 





Each solution will have cumulative impacts and 
associated effects. Their negative aspects can be 
minimized by the application of non-structural or 
management techniques, and adherence to the pro- 
posed state guidelines for protection of the coastal 
zone. (Brambley-SRC) 

W81-02509 


WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PART 1, 

For primary bibliographic entry see Field 6B. 
W81-02510 


WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PART 2, 

For primary bibliographic entry see Field 3F. 
W81-02511 


WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PAR 

For rrr bibliographic entry see Field 3F. 
W81-0251 


VEGETATION MANAGEMENT AND PEST 
CONTRO 

F. Oliver, G. Hansen, G. Otto, and F. L. Nibling. 
In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Sessions 12-1 and 
12-2, p 1-43. 15 Fig. 


Descriptors: *Irrigation systems, *Vegetation ef- 
fects, *Pest control, *Aquatic animals, *Aquatic 
weeds, Herbicides, Pesticides, Aquatic plants, 
Pipelines, Mechanical control, Water 
distribution(Applied), Weed control, Regulations. 


Irrigation systems require management of land 
weeds, aquatic weeds, and invertebrate animals for 
the system to function efficiently. All may be man- 
aged by preventive, control or recovery methods. 
Control of land weeds with herbicides is the most 
common method. The factors influencing herbicide 
effectiveness include plant factors, environmental 
factors, and herbicidal factors. The administration 
of a weed program is discussed and the laws and 
regulations affecting the use of pesticides are pre- 
sented, with examples of the consequences of 
misuse. Control of aquatic weeds is complicated by 
difficulty of controlling a herbicide in water, and 
the multiple use interests to be considered. Chemi- 
cal methods are generally preferred over mechani- 
cal methods. Invertebrate animals are problems in 
both open and closed systems. Sponges, bryozoans, 
mollusks, and insects in large infestations may sig- 
nificantly reduce water flow or even block pipes. 
(Brambley-SRC) 

W81-02524 


FEASIBILITY OF IRRIGATING WITH WATER 
FROM SCS FLOODWATER-RETARDING IM- 
POUNDMENTS, 

Science and Education Administration, Chickasha, 


OK. 
For primary bibliographic entry see Field 3F. 
W81-02544 


PROPOSED MODEL POLICIES FOR URBAN 
DRAINAGE MANAGEMENT. 

Canada-Ontario Agreement on Great Lakes Water 
Quality, Research Program Project No 77-1-47. 
Research Report No 102, 1980. 51 p, 2 Append. 


Descriptors: *Water policy, *Urban drainage, 
*Urban planning, *Water management, *Drainage 
— ams, Drainage area, Surface runoff, Runoff, 
blic policy, Drainage, Planning, Community de- 
velopment, Regional development, Municipal 
water, Drainage systems, Drainage practices, 
Drainage, Drainage effects, Drainage density, 
ptr Surface drainage, Water quality control, 
rosion. 


The Urban Drainage Policy Committee was 
formed in 1977 to propose model policies for con- 
trolling flooding, pollution and erosion problems 
resulting from urban drainage. In the course of this 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


research, five policy proposals were devel and 
described i in detail, covering: (1) municipalities, in 
coordination with the conservation authorities, 
should develop master drainage plans for all water- 
sheds within their boundaries; (2) municipalities 
with sewage collection and treatment systems 
should formulate and implement a comprehensive 
pollution control strategy that considers both wet 
and dry weather pollution sources; (3) drainage 
systems for all new development should be de- 
signed using the major-minor concept, which rec- 
ognizes the drainage system’s dual role of provid- 
ing convenience during minor (high frequency) 
runoff events and minimizing property damage and 
protecting life during major (rare) runoff events; 
(4) proponents of new urban developments should 
indicate the effects of the development on the 
watershed and carry out mitigative measures as 
required; and (5) proponents of new urban devel- 
opments should plan for and carry out an erosion 
and sediment control program in the planning and 
construction stages of development, and follow 
this with an adequate maintenance program. (Zie- 
linski-IPA) 

W81-02546 


4B. Groundwater Management 


MAPS SHOWING GROUNDWATER CONDI- 
TIONS IN THE LOWER SAN PEDRO BASIN 
AREA, PINAL, E, PIMA, AND 
GRAHAM COUNTIES, ARIZONA--1979, 
+ eae Survey, Tuscon, AZ. Water Resources 


iv. 
For primary bibliographic entry see Field 7C. 
W81-02450 


GROUNDWATER APPRAISAL IN NORTH- 
WESTERN BIG STONE COUNTY, WEST-CEN- 


TRAL MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W81-02454 


APPRAISAL OF POTENTIAL FOR INJEC- 
TION-WELL RECHARGE OF THE HUECO 
BOLSON WITH TREATED SEWAGE EFFLU- 
ENT--PRELIMINARY STUDY OF THE 
NORTHEAST EL PASO AREA, TEXAS 

ae Survey, Austin, TX. Water Resources 


= Gant P. Weeks, and D. E. White. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $5.50 in paper 
copy, $4.00 in microfiche. Geological Survey 
Open-File Report 80-1106, September, 1980. 38 p, 
6 Fig, 4 Tab, 13 Ref, 1 Plate. 


Descriptors: *Artificial recharge, *Treated water, 
*Sewage effluents, *Injection wells, *Texas, Water 
reuse, Aquifer characteristics, Water levels, Water 
quality, Computer models, Methodology, Chemi- 
cal analysis, *Hueco bolson, *E] Paso. 


The U.S. Geological Survey, in cooperation with 
the Texas Department of Water Resources, made a 
preliminary study of specific factors related to 
recharging the Hueco bolson in the northeast El 
Paso area with treated sewage effluent. The city is 
interested in the location and spacing of injection 
wells relative to (1) maintaining the injected efflu- 
ent in the aquifer for a predetermined amount of 
time (residence time) before it is pumped out, (2) 
recovery by pumping of as much of the injected 
effluent as possible, and (3) the long-term effects of 
injection on water-level declines. A two-dimen- 
sional Wp opengl model was developed to 

project short-term hydraulic gradients under var- 
sm conditions of pumping and injections. A cor- 
responding range of interstitial velocities (294-773 
feet per year) was estimated by assuming idealized 
piston-type flow. These velocities may be used to 
plan the location and spacing of production and 
injection wells under assumed time factors related 
to the required residence time for the injected 
water. The injection sites were selected near a 

pro sewage-treatment facility in an area that 
wil allow flexibility in the locations of the produc- 


tion and injection wells. Maximum 20-year declines 
of about 35 feet were projected for areas several 
miles west and southwest of the facility under 
anticipated injection and pumping rates. The pro- 
posed injection water will require strict water- 
quality controls, which may involve chlorination 
and the removal of suspended solids. Mixing of the 
proposed injection water with the native ground- 
water probably will not clog the aquifer by mineral 
precipitation. The relatively large concentrations 
of sodium in the injection water may reduce the 
hydraulic conductivity of the clay layers in the 
aquifer, but the permeable sands should not be 
seriously affected. Plans for an artificial-recharge 
program need to include an experimental installa- 
tion to evaluate the system under field conditions. 
(USGS) 

W81-02458 


SUMMARY APPRAISALS OF THE NATION’S 
GROUNDWATER RESOURCES--CARIBBEAN 
REGION, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

F. Gomez-Gomez, and J. E. Heisel. 

Available from Supt. of Documents, GPO, Wash- 
ington, DC 20402. Geological Survey Professional 
Paper 813-U, 1980. 32 p, 19 Fig, 4 Tab, 51 Ref. 


Descriptors: *Groundwater resources, *Virgin Is- 
lands, *Puerto Rico, *Regional analysis, *Evalua- 
tion, Water resources development, Islands, 
Groundwater availability, Water supply, Water 
quality, *Caribbean Region. 


Aquifers constitute a valuable resource in the Ca- 
ribbean Region. In Puerto Rico, groundwater 
withdrawals are estimated at 357 cubic hectome- 
ters per year or 38% of all freshwater use, exclud- 
ing hydroelectric power generation. In the U.S. 
Virgin Islands groundwater withdrawals are esti- 
mated at 1.9 cubic hectometers per year, or 10% of 
all freshwater used, including desalinated seawater. 
Excluding desalinated water, groundwater supplies 
71% of U.S. Virgin Islands needs. By 1985 it is 
estimated that groundwater withdrawals will in- 
crease to 430 cubic hectometers per year in Puerto 
Rico, and 4.5 cubic hectometers per year in the 
U.S. Virgin Islands. Groundwater will continue to 
be important in the Caribbean Region. To meet 
future needs it is necessary to apply effective hy- 
drologic principles in managing the total water 
resource (surface and subsurface supplies). Only 
through such an approach can optimum use of the 
water resources be achieved. Optimum use can be 
accomplished through conjunctive use of surface 
and groundwaters and implementation of conser- 
vation practices. (USGS) 

W81-02473 


WATER RESOURCES AND GEOLOGY OF 
THE LOS COYOTES INDIAN RESERVATION 
AND VICINITY, SAN DIEGO COUNTY, CALI- 
FORNIA, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div 

A. P. Ballog, Jr., and W. R. Moyle, Jr. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $7.50 in paper 
copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-960, October, 1980. 25 p, 4 
Fig, 8 Tab, 26 Ref. 


Descriptors: *Groundwater resources, Hydrogeo- 
logy, *Available water, *Water yield, *Indian res- 
ervations, *California, Precipitation(Atmospheric), 
Streamflow, Water quality, Chemical analysis, 
Water wells, Drillers logs, Groundwater potential, 
Hydrologic data, Data collections, Evaluation, 
*Los Coyotes Indian Reservation, *San Diego 
County(CA). 


The water resources of the Los Coyotes Indian 
Reservation, San Diego County, Calif., are suffi- 
cient to supply the limited domestic and stock- 
water needs of the present residents of the reserva- 
tion. Surface-water runoff is derived from direct 
precipitation on the area and from intermittent 
spring flow. Groundwater occurs in the alluvial 
deposits and in the consolidated rocks where they 
are highly fractured or deeply weathered. The best 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


potential for groundwater development on the res- 
ervation is in the small alluvial basins in the 
Ysidro and San Ignacio areas. Most water on the 
reservation is good to excellent in chemical quality 
for domestic, stock, and irrigation use. Water from 
two wells (and one spring), however, exceeds the 
primary drinking-water standard for nitrate plus 
nitrate. (USGS) 

W81-02487 


A Moga eS TO ARTIFICIAL 

RECHARGE SELECTION IN THE 
VIS A AREA, CALIFORNIA, 

Science and Education Administration, Fresno, 

CA. Water Management Research. 

D. Cehrs, S. Soenke, and W. C. Bianchi. 

Technical Bulletin No 1604, January, 1980. 76 p, 

62 Fig, 9 Tab, 64 Ref. 


Descriptors: *Artificial rechar , *Groundwater 
recharge, *Site selection, * fornia, Computers, 
Groundwater basins, Sudunieers structures, Allu- 
vial fans, *Groundwater management, Subsurface 
mapping, Groundwater hydrology, Well logs. 


In areas of alluvial sediments, the potential for the 
recharge of surface waters varies with the charac- 
teristics of the sediments and the total amount of 
area exposed to rechargeable water. The best avail- 
able geologic sites with easy access to rechargeable 
water and which are hydraulically above the area 
of need are identified and located using surface and 
subsurface sedimentary geology. By using cursory 
survey techniques on geologic and soils maps, ini- 
tial areas with good surface recharge potentials can 
be identified. Computer averaged water well logs 
can be used to delineate the subsurface. This sub- 
surface data, used in conjunction with the surface 
material data, will demarcate the best potential 
areas for basins. Some areas with poor surface 
potential may have excellent subsurface recharge 
ge om and be excellent sites for recharge wells. 
final siting decision should be based on the 

hydraulic data, as the recharge efficiency and its 
economic criteria are controlled by the percolation 
rates of the surface and subsurface strata. The 
alluvial geology and related hydrology of the 
Fresno-Clovis, California, area were studied in re- 
lation to artificially recharged water and ground 
water dynamics. (Moore-SRC) 

W81-02508 


DRAINAGE OF IRRIGATED LANDS, 
For primary bibliographic entry see Field 8A. 
W81-02525 


GROUNDWATER MANAGEMENT WITH 

FIXED CHARGES, 

Petroleos de Venezuela, Caracas. Exploration 
t. 


Dept. 

E. Aguado, and I. Remson. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil Engineers, Vol 106, No WR2, p 
375- 382, July, 1980. 2 Fig, 1 Tab, 14 Ref. 


Descriptors: ‘Installation costs,  *Water 
management(Applied), *Groundwater manage- 
ment, Water wells, Drainage wells, Excavation, 
Planning, Hydrology, Economics, Costs, Project 
planning, Construction costs, Optimization, Linear 
programming. 


In previous work groundwater variables (hydrau- 
lic head, hydraulic conductivity, discharge or re- 
charge rate per unit area, etc.) were used in a 
model to determine the optimal plan for maintain- 
ing an excavation site in a dewatered state. This 
paper introduces the ‘setup cost’ or the cost of 
installation of the required wells into the poe 
This cost is significant when the life of the proj 
is relatively short. In a solution of a modelin, 7 
—* with 10 wells around an excavation site, the 
— solution (including fixed installation 
ges) was to use 8 wells at a 9% higher pump- 
ing rate. (Cassar-FRC) 
W81-02605 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


WATER RELATED PROBLEMS IN THE 
COASTAL ZONE OF ti sac 

ton ape} te ony te Fi Id 4A. 

or primary bibliograp! yen ie 
W81-02509 


4D. Watershed Protection 


WATER USE, GROUNDWATER CONDITIONS, 
AND SLOPE FAILURE ON BENCHLANDS IN 
WESTERN MONTANA: THE DARBY SLIDE 


EXAMPLE, 
Montana Univ., Missoula. 
aed rove bibliographic entry see Field 2J. 


LOT MULCH FOR RUNOFF AND EROSION 
CONTRO 
= and Education Administration, Pullman, 


Mf %. Saxton, D. K. McCool, and R. I. Papendick. 

Journal of Soil and Water Conservation, Vol 36, 

—* p 44-47, January/February, 1981. 5 Fig, 19 
ef. 


Descriptors: ‘*Cultivation, *Erosion control, 
*Runoff, Furrows, Crops, Mulches, Infiltration 
rates, Soil physical properties, Soil management, 
Surface sealing, Frozen soils. 


A slot mulch method of tillage and residual man- 
agement was developed to control erosion and 
runoff on land where infiltration is restricted by 
frost or soil characteristics. Crop residues were 
compacted into narrow continuous slots 2 to 4 
inches wide by 8 to 10 inches deep. The soil was 
ridged on the down-slope side. The slot works best 
when installed on the contour, and the residual 
mulch maintained a good microporosity for water 
infiltration even when the soil was frozen or the 
surface became crusted and sealed. The slot depth 
was kept below the frost depth. During runoff, the 
water ran into the slot and down through the 
residue. Tests were conducted on four different 
runoff-erosion plots, each 12-ft wide and 73-ft 
long, near Pullman, Washington. The method con- 
trolled runoff and erosion to a significant extent 
except when the frost depth extended below the 
slot depth. The method could be effective on criti- 
cal erosion areas such as steep slopes planted in 
pd or paving exposed subsoil. (Small-FRC) 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A, Identification Of Pollutants 


DISTRIBUTION OF TRACE ELEMENTS IN A 
WARM WATER RELEASE IMPOUNDMENT, 
Arkansas Water Resources Research Center, Fay- 
etteville. 

J. Nix. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185373, 
Price codes: AO8 in paper copy, A01 in microfiche. 
Completion Report, October, 1980. 49 p, 22 Fig, 4 
Tab, 12 Ref, 66 Append. OWRT-B 7-ARK(1). 


Descriptors: *Water analysis, *Water quality, 
*Trace elements, Data collections, *Impound- 
ments, Monitoring, Baseline studies, Turbidity, 
Water chemistry, Water temperature, Water prop- 
erties, Basic data collections, On-site data collec- 
tions, Measurement, Calcium, Dissolved oxygen, 
Biochemical oxygen demand, Iron, Manganese, 
*Arkansas, DeGray Reservoir. 


The results of a detailed water quality survey 
conducted over 1969-1975 on DeGray Reservoir in 


southwest Arkansas were used to describe physi- 
cal/chemical processes affecting reservoir and 
river system constituent concentrations. Dissolved 
oxygen (DO) and turbidity profiles delineated 
water movement through the reservoir. Develop- 
ment of metalimnetic DO minima appeared as re- 
lated to advective transport within the metalim- 
= (with metalimnetic DO depletion greatest 
pc Rnenig when Spring rains occurred after 
tion onset). Dissolved oxygen data 
showed new reservoir ‘aging’ (with hypolimnetic 
DO depletion severe during early impoundment 
years, but moderated after four years). Iron (Fe) 
and manganese (Mn) expectedly correlated well 
with DO depletion; other trace metals studied did 
not correlate with either Fe or Mn. Cobalt corre- 
lated significantly with nickel, probably due to 
their geochemical similarity. Storm event interven- 
tion was the most significant factor determining 
concentrations of calcium and other conservative 
constituents. Calcium dropped as storm water en- 
tered the reservoir. Other constituents, including 
phosphorus and suspended solids, increased in 
storm water. (Zielinski-IPA) 
'W81-02402 


APPENDICES FOR DISTRIBUTION O* 
TRACE ELEMENTS IN A WARM WATER RE- 
LEASE IMPOUNDMENT, 

Arkansas Water Resources Research Center, Fay- 
etteville. 

J. Nix. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185381, 
Price codes: A06 in paper copy, AOI in microfiche. 
Completion Report, Appendices, October, 1980. 
103 p, 100 Append. OWRT-B-027-ARK(1). 


Descriptors: *Water analysis, *Water quality, Data 
collections, *Trace elements, *Impoundments, 
Monitoring, Baseline studies, Turbidity, Water 
chemistry, Water temperature, Water properties, 
Basic data collections, On-site data collections, 
Measurement, Calcium, Dissolved oxygen, Bio- 
chemical oxygen demand, Iron, Manganese, *Ar- 
kansas, Lake DeGray. 


This document contains 98 appendices of data on 
measurements taken at various designated monitor- 
ing/sampling stations for Lake DeGray in south- 
central Arkansas. Graphs given in appendices 2-12 
show turbidity profiles over depths ranging from 
about 5-50 meters over five stations during May- 
December, 1971. Dissolved oxygen profiles are 
given for various test days from October 1969 to 
July 1974 in es 13-66. Ap 2-66 
also appear in the principal report document for 
this study (see W81-02402). The remaining appen- 
dices (67-100) are tabular data sets from stations 1, 
10, and 12, generally covering depths from 0-50 
meters (m), 0-25 m, and 0-15 m, respectively. 
Water temperature data: appendices 66-67 (190 
75); dissolved oxygen: 68 (1970-75); turbidity 

cent transmission): 69 (1971-75); pH: 70 (1970-75), 
alkalinity: 81 (1971-75). The remaining appendices 
(72-100) contain tabular data on individual trace 
elements within the period 1970-1975 for the fol- 
lowing elements: sodium, potassium, calcium, mag- 
nesium, silicon, ammonium ion, nitrate, orthophos- 
phate, sulfate, fluoride, chloride, iron, manganese, 
copper, cobalt, nickel, zinc, lead cadmium, and 
arsenic. (Zielinski IPA) 
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TRACE METAL CONCENTRATIONS IN SEDI- 
MENT CORES FROM THE CONTINENTAL 
pe - THE SOUTHEASTERN UNITED 


ical Survey, Woods Hole, MA. 
thner, P. J. Aruscavage, W. M. Ferrebee, 
pes P. A. Baedecker. 
Estuarine and Coastal Marine Science, Vol 10, No 
5, p 523-541, May, 1980. 2 Fig, 6 Tab, 28 Ref. 


Descriptors: *Trace elements, *Heavy metals, 
*Sediments, *Continental shelf, Baseline studies, 
Southeast United States, South Carolina, Atlantic 
Ocean, Cores, Sampling. 


Geologic 


A baseline for 32 trace metal concentrations in 
sediment cores taken from the Southeast U.S. con- 





tinental shelf (in the area of South Carolina from 
about 30 to 34 degrees latitude) was established. 
Metal concentrations were low and uniform with 
depth. There was no evidence of anthropogenic 
deposition, either at the water-sediment interface 
or at deeper levels. Small variations in metal levels 
were attributed to texture variations and to differ- 
ing amounts of calcium carbonate and organic 
matter. Both long (6 meter) and short (70 cm) 
cores were collected, the shorter ones used to 
analyze the surface sediments. Cores were 99.9% 
sand and contained very little organic carbon. 
(Cassar-FRC) 
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WATER QUALITY CHANGES DURING DIS- 
TRIBUTION, 

Ontario Ministry of the Environment, Toronto. 
Pollution Control Branch. 

A. H. Vajdic. 

Ontario Ministry of the Environment Report No 
81, September, 1980. 15 p, 4 Tab, 19 Ref. 


Descriptors: *Water purification, *Water quality, 
*Water distribution(Applied), Water sources, 
Water wells, *Water treatment, Water analysis, 
Lake Ontario, Chlorination, Coagulation, Settling 
basins, Filtration, Baseline studies, Domestic 
water, Reclaimed water, Bodies of water, Ground- 
water, Groundwater basins, Watersheds(Basins), 
Great Lakes, Surface waters, Water quality con- 
trol, Water pollution. 


Six plants and distribution systems were studied: 
three treating Lake Ontario water (employing a 
full treatment regime of prechlorination, settling, 
coagulation, filtration, and free residual post-chlor- 
ination, before distribution); three using ground- 
water from wells (using either filtration and chlor- 
ination, or no treatment but with hypochlorite 
solution disinfection). No significant changes oc- 
curred in the chemical parameters studied (pH, 
turbidity, color, suspended solids, hardness, alka- 
linity, iron, manganese, ammonia, Kjeldahl nitro- 
gen, nitrate, nitrite, chloride, phenol, sulfate, total 
organic carbon, and B.O.D.). Total bacteria count 
did not correlate with coliform occurrence, other 
indicators, or amount or type of chlorine residual. 
Temperature did not significantly correlate with 
total bacteria count, but distribution systems tem- 
peratures exceeded those at which bacterial 
growth would be expected. The presence/absence 
test was found to be more sensitive for coliform 
detection than the membrane filter test. (Zielinski- 


IPA) 
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CHEMICAL QUALITY OF WATER FROM 
COMMUNITY SYSTEMS IN NEW YORK, NO- 
VEMBER 1970 TO MAY 1975, 

Geological Survey, Albany, NY. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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FLAMELESS ATOMIC ABSORPTION FOR 
TRACING THE FATE OF HEAVY METALS IN 
SOILS AND GROUNDWATER, 

Montana State Univ., Bozeman. Dept. of Civil 
Engineering. 

R. L. Sanks. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189821, 
Price codes: A04 in paper copy, A01 in microfiche. 
Montana Water Resources Research Center, Mon- 
tana State University Report No 111, September, 
1980. 55 p, 18 Fig, 7 Ref. OWRT-A-109- 
MONT(1), 14-34-0001-8028. 


Descriptors: *Chemical analysis, *Heavy metals, 
Methodology, Analytical technique, Temperature, 
*Pollutant identification, Aqueous solution, Soil 
contamination, *Atomic absorption, Instrumenta- 
tion, Detection. 


A Varian AA-5 atomic absorption unit for measur- 
ing trace metals in soils and aqueous solutions was 
modified to improve the accuracy of the results 
and to reduce interference from matrix substances. 
A Woodriff Constant Temperature Furnace 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


(WCTF) was added to simplify and s analysis 
and to permit direct introduction of soil samples 
without tedious chemical pretreatment. The at- 
tempted modifications led to a complete redesi; 

of an atomic absorption unit for performing the 
analysis of metals in soils. The new instrument is 
dependable and versatile. Liquid or soil samples 
may be analyzed with no chemical pretreatment. 
The standard error of analysis obtainable (1) for 
liquid samples is 5% at the 95% confidence level 
and (2) for soil samples is 7% at the 95% confi- 
dence level. These accuracies are not obtainable by 
current commercial models. Calibration curves for 
cadmium and zinc were established; techniques for 
sampling and performing direct analysis were de- 


veloped. 
W81-02491 


ARE PUBLIC AND RECREATIONAL WATER 
SUPPLIES IN MONTANA SAFE FROM YER- 
SINIA ENTEROCOLITICA GASTROENTERI- 


oJ 

Montana Univ., Missoula. Dept. of Microbiology. 
M. J. Nakamura. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189839, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Montana Water Resources Research Center, Mon- 
tana State University, Bozeman Report No 108, 
Bozeman, 1980. 10 p, 1 Tab, 9 Ref. OWRT A-104 
MONT(1), 14-34-0001-8028. 


Descriptors: *Water quality, Water supply, 
*Pathogenic bacteria, Public health, *Potable 
water, Yersinia enterocolitica, Water-borne gas- 
troenteritis, *Montana, Recreational water supply. 


Yersinia enterocolitica has been implicated as the 
causative agent in numerous water-borne gastroen- 
teritis. The detection system for this pathogenic 
bacterium is not widely used in the sampling of 
water rigs Sa Because some of the sources of 
previous human exposure have been drinking 
water supplies, this study was undertaken to 
sample and study public water supplies, e.g., drink- 
ing-fountains in public rest areas on interstate high- 
ways, public camp grounds, public swimming 
pools, surface waters, rivers, streams, and irriga- 
tion ditches. Of the 89 samples collected, only a 
few yield Yersinia enterocolitica. Montana is rela- 
tively free and safe from Yersinia enterocolitica 
contamination, at least, during the summer months. 
Studies of water samples should be expanded to 
include water collected during the winter months. 
Continued surveillance of water samples is neces- 
sary because the quality of water is subject to 
change from time to time as the conditions change. 
W81-02492 


A WATER QUALITY STUDY OF PLACID 
LAKE AND ITS DRAINAG: 

Montana Univ., Missoula. Dept. of Chemistry. 

R. E. Juday, and E. J. Keller. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189847, 
Price codes: A04 in papet copy, AOI in microfiche. 
Montana Water Resources Research Center, Mon- 
tana State University, Bozeman Report No 110, 
Bozeman, 1980. 62 p, 13 Fig, 25 Tab, 28 Ref. 
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Descriptors: Water quality, *Nutrients, *Produc- 
tivity, *Lakes, Lake morphometry, Dissolved 
oxygen, Phytoplankton, Zooplankton, Inorganic 
compounds, Mesotrophy, Oligotrophy, Microbi- 
ology, Western Montana, Clearwater lakes, Tro- 
phic classification, National Eutrophication 
Study(NES). 


Water quality data acquired over a four-year 
period from 1974 through 1977 from Placid Lake 
and other waters of the Clearwater River drainage 
in western Montana were used to determine and 
describe the trophic states of six of the lakes in the 
drainage. In addition, data from seven other lakes 
were obtained in 1976 that were used to estimate 
their trophic states. Trophic states were established 
porno on the basis of summer and winter 
oxygen depletion rates, summer chlorophyll a 
levels, and transparency measurements. Three of 
the lakes were oligotrophic, four oligomesotro- 
phic, and the remainder mesotrophic. 


VW 
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IDENTIFICATION AND DETECTION OF 
WATER-BORNE VIRUSES BY IMMUNOEN- 
ZYMATIC METHO) 

Harvard School of Public Health, Boston, MA. 
J. E. Herrmann. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-224249, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Environmental Protection Agency Report EPA- 
600/4-80-034, June, 1980. 44 p, 3 Fig, 15 Tab, 34 
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Descriptors: *Viruses, *Assay, Water pollution, 
*Coxsackie virus, *Enteroviruses, *Pollutant iden- 
tification, Waste water analysis, Public health, 
Water analysis, Immunoassay. 


A quantitative enzyme-linked immunosorbent 
assay (ELISA) was used for identification of vir- 
uses selected as representative water-borne viruses: 
poliovirus 1, echovirus 6, coxsackievirus A9, and 
coxsackie B viruses. Partially purified viral anti- 
gens or virus-specific antibodies were adsorbed to 
polystyrene spectrophotometer cuvettes, which 
permitted the assays to be reported and compared 
in terms of enzyme units specifically reacting. In- 
hibitors in diluents used to prevent non-specific 
adsorption of immunoreagents caused desorption 
of virus or antibody during an immunoassay; the 
amount of virus desorption varied with the type of 
preparation used, and antibody desorption was de- 
pendent on the concentration of antibody initially 
adsorbed. For specific identification of a given 
enterovirus type by this ELISA method, approxi- 
mately 1,000,000 plaque-forming units of virus per 
assay tube were required. To alleviate the problem 
of antibody and virus desorption, antibodies and 
virus were immobilized by covalent peavey Pha 
nylon balls for use in solid-phase enzyme-li 
immunoassays. A higher percentage of virus could 
be immobilized by this method than was possible 
by adsorption to polystyrene, and enzyme-linked 
immunoassay on nylon was sufficiently specific to 
differentiate the three poliovirus types. (Author’s 
abstract) 
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MARSH CREATION: IMPACT OF PESTI- 
CIDES ON THE FAUNA, USE OF INFRARED 
PHOTOGRAPHY, DITCHING AND DIKING, 
Georgia Dept. of Natural Resources, Brunswick, 
Coastal Resources Div. 

For primary bibliographic entry see Field 5C. 
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A REVISED ESTIMATE FOR TRACE METAL 
FLUXES TO NARRAGANSETT BAY: A COM- 


MENT, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

P. H. Santschi. 

Estuarine and Coastal Marine Science, Vol 11, No 
1, p 115-118, July, 1980. 2 Tab, 19 Ref. 


Descriptors: *Metals, *Sediments, *Narragansett 
Bay, *Trace elements, Pollutant identification, 
Lead, Copper, Zinc, Chromium, Water pollution, 
Rhode Island. 


The author states that neglecting bioturbation of 
sediments in Narragansett Bay led to gross overes- 
timation of onfmcoeen” trace metal fluxes as 
determined by Goldberg et al (1977). Examples 
(measured in micrograms per sq cm per year) are 
as follows: lead--old value 168, new value 15.7; 
zinc--330 old, 24.8 new; copper-260 old, 24.8 new; 
and chromium--219 old, 13.9 new. Natural fluxes 
were about 50% of Goldberg’s values. The equa- 
tion used to calculate the new values was: Flux = 
(concentration in top layer - concentration in 
bottom layer) times sediment accumulation rate. 
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A REVISED ESTIMATE FOR TRACE METAL 
FLUXES TO NARRAGANSETT BAY: A REPLY, 
Scripps Institution of Oceanography, La Jolla, CA. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


E. D. Goldberg, and M. Koide. 
Estuarine and Coastal Marine Science, Vol 11, No 
1, p 119, July, 1980. 3 Ref. 


Descriptors: *Metals, *Sediments, *Narra; 
Bay, Trace elements, Rhode Island, Pollutant 
identification, Water pollution. 


Goldberg replies to a comment on his 1977 paper 
on trace metal fluxes to Narragansett Bay by re- 
marking that he stil) prefers his proposed chronolo- 
gy for the cores, that iges which he deter- 
mined in heavy metal concentrations with time are 
similar to those in other highly industrial areas, and 
that movement of sediment components could not 
take place through a solid layer of shells. (Cassar- 
Cc 


FRC) 
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PRESERVATION OF WATER SAMPLES. 
Deutsche Gesellschaft Chemiker, Essen (Germany, 
F.R.). Fachgruppe Wasserchemie 

Water Researc f Vol 15, No 2, p 233-241, Febru- 
ary, 1981. 3 Fig, 5 Tab, 34 Ref. 


Descriptors: ‘*Preservation, *Water samples, 
*Mathematical studies, *Water analysis, Storage, 
Statistical analysis, Municipal wastes, Domestic 
wastes, Laboratory tests, Stability, Reliability, 
Data collections, Quality control. 


The working party on the stabilization of samples 
of the German Chemists Association’s hydroche- 
mistry team has conducted tests on the preserva- 
tion of samples of sedimented municipal effluent. 
The preservation techniques employed included 
deep-freezing, addition of alkali or acid, chloro- 
form, and mercuric chloride. Round robin tests 
were conducted by several German laboratories on 
domestic effluent samples sedimented for 2 hours 
before treatment with the preservative to quantify 
the reliability of each preservation method. The six 
year studies also utilized the NALIMOV maverick 
test to determine whether the data material from 
one test day, which is assumed to show a normal 
arithmetic distribution, contains statistical maver- 
icks. Use of this statistical tool ensures that results 
of statistical evaluations of the round robin tests 
take into account the practical facilities of each 
participating laboratory. From these investigations 
tables were generated of parameters that may or 
may not be preserved successfully by the methods 
studied. The recommended durations in days for 
each water parameter are also listed. (Geiger- 


) 
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IDENTIFICATION OF ORGANIC SULFUR 
COMPOUNDS AND POLYCYCLIC HYDRO- 
CARBONS TRANSFERRED TO SHELLFISH 
FROM PETROLEUM SUSPENSION BY CA- 
PILLARY MASS CHROMATOGRAPHY, 
Okayama Univ. Medical School (Japan). Dept. of 
Public Health. 

M. Ogata, and Y. Miyake. 

Water Research, Vol 15, No 2, p 257-266, Febru- 
ary, 1981. 5 Fig, 3 Tab, 11 Ref. 


Descriptors: *Bioindicators, ‘*Oil pollution, 
cine Water pollution, Oil wastes, Oil spills, 
Adsorption, Analytical techniques, Gas chromato- 
graphy, Pollutant identification, Organic com- 
pounds, Mass spectrometry, Shellfish, Sulfur com- 
pounds. 


Short-necked clams (Tapea Angdala phillipinarum) 
were kept in laboratory tanks containing 250 milli- 
grams/liter of crude oil suspension for 15 days to 
study the concentration factors of the water pollut- 
ants in the soft body tissues of these shellfish. The 
organic sulfur and polycyclic hydrocarbon com- 
pounds in clam extracts were also analyzed by 
capillary gas chromatography-mass spectrometry. 
Organic sulfur compounds of alkyl-benzothio- 
phenes (C1-C6) and dibenzo-thiophene and alky]l- 
dibenzothiophenes (C1-C4) were present as mark- 
ers of oil pollution of the clams. Gas chromato- 
graphy with flame ionization detection (FID) was 
used to determine concentration factors of the 
organic sulfur compounds over the time duration 
of the experiment. Other aromatic compounds 


from the oil suspension such as naphthalene, alkyl- 
naphthalenes, phenanthrene, alkyl-phenanthrenes, 
pyrene and alkyl-pyrenes were also detected in the 
soft body tissues of the clams. Since trace amounts 
of organic sulfur compounds could be detected by 
FID gas chromatography, these substances are rec- 
pg ce for use as markers of oil pollution in 
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DIRECT ANALYTICAL METHOD FOR ALI- 

PHATIC COMPOUNDS IN WATER BY STEAM 

CARRIER GAS CHROMATOGRAPHY 

Yokohama National Univ. (Japan). Dept. ’ of Safety 
and Environmental seer Wie 

K. Urano, K. Ogura, and H. Wad 

Water Research, Vol 15, No 2, ; 225-231, Febru- 

ary, 1981. 13 Fig, 1 Tab, 11 Ref. 


Descriptors: *Gas chromatography, *Organic 
compounds, *Pollutant identification, Analytical 
techniques, Water analysis, Separation techniques, 
Solubility, Temperature, Alcohols, Ethers, Ke- 
tones, Aldehydes, Organic wastes, Acids. 


The influence of the carrier flowrate and column 
temperature on the separation characteristics of 
steam carrier gas chromatography (SCGC) was 
examined using Chromosorb P AW modified with 
phosphoric acid. The SCGC technique is useful in 
detecting polar organic compounds at minute 
levels in water samples. Optimum flowrates for 
analyzing water samples containing several groups 
of aliphatic compounds were approximately 60 ml/ 
minute of carrier steam while the best temperature 
range for the determination was from 150 to 180 
degrees. Relationships were obtained between the 
retention time and the boiling point of soluble and 
slightly soluble groups. When the retention time of 
an aliphatic compound is known, it is possible to 
predict its boiling point and solubility. Conversely, 
the retention time of a compound may be estimated 
if its boiling point and solubility are known. The 
relative peak area was found to increase propor- 
tionally with increasing carbon number of the 
compound. Many aliphatic and some polar com- 
pounds present in water samples at levels greater 
than 40 micrograms/liter may be analyzed directly 
by SCGC without pretreatment measures. (Geiger- 


FRC 
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COMPARATIVE STUDY OF MEMBRANE FIL- 
TRATION METHODS FOR THE ISOLATION 
OF — D STREPTOCOCCI FROM 
WA 

Rijksinstituut voor de Volksgezondheid, Bilthoven 
(Netherlands). 

A. H. Havelaar, and H. W. B. Eng 

Water Research, Vol 15, No 2, tol. 197, Febru- 
ary, 1981. 2 Fig, 5 Tab, 12 Ref. 


Descriptors: *Pollutant identification, *Coliforms, 
*Isolation, Filtration, Separation techniques, Water 
pollution, Bioindicators, E. coli, Streptococcus, 
Pathogenic bacteria, Temperature, Water quality, 
Sewage bacteria, Water quality standards. 


Traditionally, the testing of water samples for the 
presence of Escherichia coli was considered an 
adequate screening method for detecting fecal pol- 
lution. However, since this organism exhibits a low 
survival rate outside of the gastrointestinal tract, 
tests for other, more persistent indicator organisms 
such as fecal streptococci are advocated. A com- 
parative study of isolation methods for the group 
D streptococci was organized by the Netherlands 
National Institute of Public Health. Nine laborato- 
ries collaborated in evaluating the efficiency of 
two membrane filtration media (KF-streptococcus 
agar and bile esculin azide agar) for isolation of 
bacteria from sewage, secondary effluent, chlorin- 
ated effluent, surface water, stored water and 
almost fully treated drinking water. Bacterial isola- 
tions were carried out at 37 and 44C. Organisms 
subcultured from the media were classified as 
group D streptococci if they were catalase nega- 
tive and able to grow at 45C. Significantly fewer 
group D streptococci colonies were formed on bile 
esculin azide agar than on KF. Neither medium 
exhibited improved selectivity by incubation at 


44C instead of 37C. At 44C, recovery was signifi- 
cantly reduced, especially if the bacteria were 
damaged by chlorine. For membrane filtration, 
KF-streptococcus agar at 37C was recommended. 
(Geiger-FRC) 
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POLAROGRAPHIC MEASUREMENT OF SUR- 
bs le MATERIAL IN NATURAL 


Uae of East Anglia, Norwich (England). 
School of Environmental Sciences. 

K. A. Hunter, and P. S. Liss. 

Water Research, Vol 15, No 2, p 203-215, Febru- 
ary, 1981. 16 Fig, 3 Tab, 29 Ref. 


Descriptors: *Surfactants, *Polarographic analysis, 
Analytical techniques, *Pollutant identification, 
Estuaries, Salinity, Organic compounds, Surface 
waters, Sea water, Suspended solids, Water pollu- 
tion. 


An electrochemical procedure for the determina- 
tion of the effective concentration of natural and 
man-made surface-active agents in natural waters is 
described. The method is based on the surfactant 
suppression of the polarographic streaming maxi- 
mum which occurs on the reduction wave of 
Hg(II) in aqueous solution. The effects of depolar- 
izer concentration, Hg reservoir height, drop time, 
and temperature on the process were studied. 
When a calibration graph prepared with Triton X- 
100 was used to determine surfactant activities in 
seawater pee ore the overall precision showed a 
variation coefficient of 3%, which included blank 
corrections. The maximum peak current decreased 
exponentially with salinity, allowing correction of 
the current values for estuarine samples to a con- 
stant salinity of 33.43%. When seawater and river 
water are mixed, the determined surfactant activity 
is a conservative property which is unaffected by 
flocculation for a few days. The technique has 
been applied to estuarine water, coastal seawater 
and surface microlayer samples. Surface layer sam- 
ples were enriched in surfactant matter compared 
to subsurface waters. In many instances, the pres- 
ent method may be used as a substitute for dis- 
solved organic carbon (DOC) determinations. In 
general, good correlations were found between 
results from the polarographic technique and DOC 
levels from many different estuarine samples. 
(Geiger-FRC) 
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THE LINEAR PLOT: A NEW WAY OF INTER- 
PRETING TITRATION DATA, USED IN DE- 
TERMINATION OF WEAK ACIDS IN LAKE 
WATER, 

Swedish Water and Air Pollution Research Lab., 
Goeteborg. 

Y. H. Lee. 

Water, Air, and Soil Pollution, Vol 14, p 287-298, 
1980. 4 Fig, 6 Tab, 12 Ref. 


Descriptors: *Volumetric analysis, *Lakes, *Fulvic 
acids, Acids, *Pollutant identification, Analytical 
techniques, Hydrogen ion concentration, Organic 
acids, Chemical properties. 


The concentration and pK value of monobasic 
weak acids such as fulvic acid may be simulta- 
neously determined in lake water using a method 
based on a linear plot of Brosset’s function for the 
slope of Gran’s plot. This titration method is appli- 
cable to monobasic weak acids with pK 4 to 9 even 
in the presence of a strong acid. All colored lake 
water samples studied contained a weak acid with 
pK 4.4-4.7. Two samples showed the presence of 
an unknown second acid with pK of 3.4-3.7. 
(Cassar-FRC) 
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CONCENTRATIONS OF HEAVY METALS IN 
FORTY SEWAGE SLUDGES IN ENGLAND, 
Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

R. M. Sterritt, and J. N. Lester. 

Water, Air, and Soil Pollution, Vol 14, p 125-131, 
1981. 3 Tab, 19 Ref. 





Descriptors: *Sewage sludge, *Heavy metals, 
*Sludge disposal, Metals, Soil amendments, *Pol- 
tutant” identification, Ultimate dis ee aie 

‘omi- 


ture, ae ee Land, gg ose econ - 
um, pper, Manganese, oly! mead Nickel, 
Lead, Tin, Zinc. 


Samples of 40 sewage sludges in England were 
pom gg by flameless atomic absorption spectros- 
copy to determine 10 heavy metals. Compositions 

ie sludges varied widely, with concentration 
ranges over a 100-fold spread. Over 75% of the 
ludges contained enough zinc, copper and nickel 

to limit land application to no more than 2 tons per 
hectare per year. The metal concentrations with 
their means and ranges, expressed in mg per kg dry 
weight, were as follows: Cd, 24.8, 1.54-110; Co, 
105, 11.3-2490; Cr, 707, 57.2-5190; Cu, 721, 170- 
2080; Mn, 667, 131-6120; Mo, 16.2, 0.102-214; Ni, 
290, 16.2-2020; Pb, 1550, 27.5-45,400; Sn, 57.5, 


2.65- aa and Zn, 1930, 93.5-9210. (Cassar-FRC , 
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MONITORING DEVICE SIMPLIFIES SAMPLE 
COLLECTION. 

Water Well Journal, Vol 34, No 11, p 48-50, No- 
vember, 1980. 3 Fig. 


Descriptors: *Sampling, *Water samplin; & *Instru- 
mentation, *Barcad sampler, Water ysis, Pol- 
lutant identification, Observation wells, Wells. 


The BarCad groundwater sampling instrument is 
designed to reduce costs and improve the perform- 
ance of subsurface contaminant studies. The sam- 
pler, a porous, hollow cylinder, is permanently 
contained in a 3 inch borehole. Successive sam- 
plers are installed at desired depths and separated 
by bentonite clay sealers. Water is conducted to 
the surface through a small diameter riser tube 
concentric within a larger gas drive tube. Com- 
pressed inert gas such as nitrogen activates the 
sampler. Samples are obtained as slugs of water. 
The tank of tools necessary are an adjustable wrench, 

—_— gas, and sample bottles. 
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MICROBIOLOGY OF WATER--QUALITY AS- 
jURAN' 


Ss 

Environmental Monitoring and Support Lab., Cin- 
cinnati, OH. 

R. H. Bordner. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 52, No 6, p 1800- 
1804, June, 1980. 37 Ref. 


Descriptors: *Microbiology, *Standards, *Water 
quality control, *Reviews, Bibliographies, Quality 
control, Laboratories, Publications, Safety, Bacte- 
ria, Microorganisms, Pollutant identification, Ana- 
lytical techniques. 


Recent developments in quality assurance of water 
include several new publications--a comprehensive 
source book published by the American Public 
Health Association, a handbook released by the 
EPA, a manual from UNESCO, and guides from 
Canada and the Commission of the European 
Communities. EPA’s laboratory certification pro- 
gram is highlighted. Specific studies on various 
standards and methods for improving quality assur- 
ance include sterilization, multitest systems, stain- 
ing methods, and statistical problems. Safety pre- 
cautions and safe working practices in biological 
laboratories were the subject of several papers. 
(Cassar-FRC 

W81-02606 


MICROBIOLOGY: DETECTION OF BACTE- 
RENCE nOCENS AND THEIR OCCUR- 


Environmental Protection Agency, Cincinnati, 


of J. Reaso: 
Journal of the Water Pollution Control Federation 


(Literature Review Issue), Vol 52, No 6, p 1812- 
1833, June, 1980. 4 Tab, 122 Ref. 


Descriptors: *Pathogenic bacteria, *Microbiology, 
*Reviews, Public health, Bibliographies, Potable 
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water, Water pollution sources, Animal patholo, 
Pollutant identification, Analytical techniques, 
monella, Bacteria, Yeasts, Coliform, Water = 
sis, Enteric bacteria, Animal diseases. 

— pers on determination and occurrence of 
pathogens are reviewed. Animals are the 
— of many bacterial pathogens affecting 
humans. Four tables (E. Coli and Salmonella in 
warm-blooded animals, Salmonella and Enterobac- 
tericeae in cold-blooded Leptospira in ani- 
mals, and miscellaneous bacterial and pete 08 
pathogens in animals) list the animal source, or, 
nism, a brief summary, and reference number for 
about 55 papers. Other sources of bacterial con- 
tamination in potable water are distribution system 
breaks and repairs, cross-connections, back-siphon- 
age, and deficient treatment procedures. New and 
improved methods of isolatin "ERC) detecting path- 
ogee are described. (Cassar- 

81-02609 


MICROBIOLOGY OF WATER, 


Environmental Protection Agency, Ci 


Sources Of Pollution—Group 5B 


W81-02615 
5B. Sources Of Pollution 


EFFECTS OF STRIP MINING THE ABAN- 

DONED DEEP ANNA S MINE ON THE HY- 

DROLOGY OF BABB CREEK, TIOGA 

COUNTY, PENNSYLVANIA, 

Geological Survey, Harrisburg, PA. Water Re- 

sources Div. 

L. A. Reed. 

Available from the National Technical Information 
rvice, Springfield, VA 22161 as PB81-121337, 

Price codes: A03 in paper copy, A01 in microfiche. 

Geological Survey Water-Resources Investigations 

80-53, August, 1980. 41 p, 16 Fig, 13 Tab, 8 Ref. 


Descriptors: *Strip mines, *Acid mine water, 
*Mine drainage, *Water pollution effects, *Penn- 
sylvania, Acid streams, Water quality, Neutraliza- 
tion, Alkalinity, Water analysis, Sediment dis- 





OH. 

E. E. Geldreich. 
Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 52, No 6, p 1774- 
1800, June, 1980. 204 Ref. 


Descriptors: *Water analysis, *Microbiology, *Re- 
views, Pollutant identification, Bioindicators, Rec- 
reation facilities, Runoff, Water pollution sources, 
Ecology, Analytical techniques, Microorganisms, 
Bacteria, Lakes, vers, Sediments, Salmonella, 
Coliforms, Bibliographies. 


A review of the recent literature on microbiology 
of water discusses microbes as indicators of water 
pollution, evaluation and improvements in determi- 
nation of microorganisms, (with a separate section 
on rapid methods), and microorganisms in the 
aquatic environment (including rivers, coastal 
waters, sediments, lakes and impoundments). 
(Cassar-FRC) 

W81-02610 


METALS IN NEREID POLYCHAETES: THE 
CONTRIBUTION OF METALS IN THE JAWS 
TO THE TOTAL BODY BURDEN, 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

G. Bryan, and P. E. Gibbs. 

Journal of the Marine Biological Assoication of the 
United Kingdom, Vol 60, No 3, p 641-654, August, 
1980. 3 Fig, 7 Tab, 17 Ref. 


Descriptors: *Bioindicators, *Metals, *Nereids, 
*Zinc, *Pollutant identification, Absorption, Trace 
elements, Heavy metals, Polychaetes, Sediments, 
Worms, Invertebrates, Aquatic animals, Benthic 
fauna, Silver, Copper, Cadmium, Iron, Lead. 


Use of Nereids as bioindicators for metal contami- 
nation in sediments may not be accurate for zinc, 
which may have a structural role in the jaw rather 
than being the result of a detoxification process. 
Zinc was not evenly distributed within the Nereis 
virens jaw. The highest level of zinc was found in 
the distal tip (45,740 micrograms per gram) and the 
lowest level, 1,790 micrograms per gram, in the 
basal part. Zinc concentration in the total jaw was 
10,130 to 18,360 micrograms per gram dry weight. 
In small worms, the jaw zinc accounted for over 
40% of total body zinc; in larger worms, 30% or 
less. Analysis of Nereis diversicolor from an un- 
contaminated site and from a sediment with 16 
times the zinc level of the first sample showed no 
difference in jaw zinc and only a 3-fold increase in 
body zinc, suggesting that zinc is regulated by the 
nereid. Other metals detected in Nereis virens 
were (micrograms per gram dry weight): Na, 1150- 
2690; Mg, 616-1080; Ca, 531-1130; Fe, 444-1180; 
Man, 510-952; K, 270-960; Cu, 4-80; Pb, 8.7; Cd, 0.1; 
and Ag, less than 0.1. Concentrations of Cu and 
Ag in whole worms and jaws did reflect sediment 
levels, but Fe was variable. Jaw Mn contributed 
over 50% to the total in small worms, decreasing 
with increasing body size, to 20%. The jaws con- 
tained less than 1% of the total body burden of the 
aoe metals: Ag, Cd, Cu, Fe, and Pb. (Cassar- 
Cc 


charge, Tioga County(PA), Babb Creek(PA), Day- 


Daylighting (strip mining of coal seams previously 
deep mined) operations are being conducted on the 
Anna S Mine, that underlies about 850 acres that 
are drained by three major discharges. The Hunter 
Drift drains an underground area of about 400 
acres, the Anna S 1 main entry, an area of 330 
acres, and Mitchel 2 discharge an area of about 120 
acres. As of August 1, 1979, about 55 acres (15%) 
had been daylighted in the Hunter Drift basin, 
about 15 acres (5%) in the Anna S main entry basin 
and about 30 acres (25%) in the Mitchel basin. The 
acidity of the Mitchel 2 discharge changed the 
most, from 176 milligrams per liter (as CaCO3) in 
1975-76 to 1,190 in 1978-79, an increase of 580%. 
The acidity of the Hunter Drift discharge in- 
creased from 348 milligrams per liter during 1975- 
76 to 710 milligrams per liter during 1978-79, an 
increase of 100%. The acidity of Anna S$ 1 in- 
creased about 45%. (USGS) 

W81-02447 


MICROORGANISMS IN STORMWATER--A 
SUMMARY OF RECENT INVESTIGATIONS, 
Geological Survey, Syosset, NY. Water Resources 


nv. 
G. E. Mallard. 
Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $2.75 in paper 
copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-1198, 1980. 18 p, 3 Fig, 2 
Tab, 27 Ref. 


Descriptors: *Microorganisms, *Storm water, 
*Storm runoff, *Coliforms, *Bacteria, Enteric bac- 
teria, Pathogenic bacteria, Urban runoff, Surface 
waters, Analytical techniques, Water quality, 
Water pollution sources, Pollutant identification, 
Coliforms, Fecal-indicator bacteria. 


All storm runoff contains a variety of bacteria, 
including total coliform, fecal coliform, and fecal 
streptococci, which are derived from the land over 
which the water flows. Most total coliform are 
native soil organisms, whereas the fecal coliform 
and fecal streptococci originate from the feces of 
wild and domestic animals. Urban runoff has been 
reported to contain pathogenic organisms, but this 
probably presents little direct threat to human 

health because the runoff is not ingested. Runoff 
water can, however, have other negative effects 
such as contamination of surface water, which may 
result in beach closures, or contamination of shell- 
fish. This type of contamination is generally of 
short duration because indicator bacteria and path- 
ogens die out rapidly in the aquatic environment. 
Similarly, bacteria and viruses deposited on soil by 
stormwater are inactivated by drying, competition 
from soil microflora, and a variety of other proc- 
esses. Every storm producing runoff is unique in 
the number and type of microorganisms because 
these vary from site to site, from storm to storm, 
and during the course of the storm. Stormwater to 
be examined for microorganisms must be collected 
in sterile containers and processed immediately. 


(USGS) 
W81-02478 
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QUALITY OF URBAN RUNOFF, TECOLOTE 

CREEK DRAINAGE ‘acim SAN DIEGO 

COUNTY, CALIFORNI 

Geological Survey, Menld Park, CA. Water Re- 

sotirces Div 

J.G. Setmire, and W. L. Bradford. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB81-159451, 

Price codes: AQ3 in paper copy, AOI in microfiche. 

Geological Survey Water-Resources Investigations 

a September, 1980. 33 p, 12 Fig, 10 Tab, 13 
ef. 


Descriptors: *Water quality, *Urban runoff, 
*Storms, *Watersheds(Basins), *California, Water 
management(Applied), Rainfall-runoff _relation- 
ships, Discharge(Water), Pollutants, Pesticide resi- 
dues, Water pollution sources, Chemical oxygen 
demand, Lead, Nitrogen, Bacteria, San Diego 
County, Nonpoint pollution sources. 


The quality of storm runoff from a 9.2-square-mile 
watershed, Tecolote Creek, San Diego 
County, Calif., was studied during nine storms 
from September 1976 through May 1977. Specific 
conductance reached 2,100 micromhos and total 
residue concentrations reached 2,770 milligrams 
per liter. The chemical oxygen demand concentra- 
tion in 95% of the samples exceeded 50 milligrams 
per liter, a concentration that may be sufficient to 
cause severe oxygen depletion in areas of the re- 
ceiving water, Mission Bay. Lead concentrations 
in all samples exceeded concentrations thought to 
affect some aquatic organisms. Median total nitro- 
gen and total orthophosphorus concentrations 
were far in excess of concentrations known to 
cause nuisance growth of algae in lakes. Fecal 
coliform bacteria concentrations greatly exceeded 
recommended levels for primary contact recrea- 
tion water. Concentrations of pesticides--hepta- 
chlor, malathion, chlordane, DDT, diazinon, and 
dieldrin--frequently exceeded the recommended 
maximums for marine or freshwater aquatic sys- 
tems. Total loads of selected constituents are calcu- 
lated and may be used to estimate the impact of 
runoff on the receiving water. (USGS) 
W81-02480 


GROUNDWATER OF COAL DEPOSITS, BAY 
COUNTY, MICHIGAN, 
Geological Survey, Lansing, MI. Water Resources 


Div. 

J. R. Stark, and M. G. McDonald. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $5.25 in paper 


copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-591, July, 1980. 36 p, 22 Fig, 
1 Tab, 13 Ref, Append. 


Descriptors: *Coal mines, *Groundwater, *Mine 
drainage, *Aquifer characteristics, *Michigan, 
Probability, Model studies, Hydrogeology, Water 
quality, Chemical analysis, Model studies, Hydrau- 
lic conductivity, Storage coefficient, Observation 
wells, Water levels, Pumping, Drawdown, *Bay 
County(MI). 


A coal deposit in Bay County, Mich., typical of 
Pennsylvanian-coal deposits in the State, was stud- 
ied to determine the degree to which hydrologic 
factors might affect future coal mining. The coal 
deposit, which averages about 0.5 meters in thick- 
ness, lies 50 meters below land surface. It is part of 
a multi-layered aquifer system that contains sand- 
stone, shale, sand and gravel, and clay units in 
addition to beds of coal. Hydrologic characteristics 
(hydraulic conductivity and storage coefficient) of 
each unit were evaluated by analyses of aquifer 
tests and a finite-difference groundwater flow 
model. A model simulating groundwater flow to a 
hypothetical mine was developed. Results of the 
study indicate that seepage will probably not be 
Langs enough to preclude mining coal. Also, pump- 
water to keep the mine dry will have little 

ect on heads in aquifers outside the mine during 
the first decade of mining. Although coal was 
mined in Michigan during 1860-1950, significant 
reserves remain. These deposits, part of the Sagi- 
naw Formation of Pennsylvanian age, are near the 
industrialized parts of the State. The quantity of 
pumped water needed to keep mines dry and the 
effect of pumping on aquifers surrounding the 


mines is a major factor in determining the feasibil- 
ity of opening new mines. (USGS) 
W81-02486 


WORK PLAN FOR THE SCHUYLKILL RIVER 
BASIN, PENNSYLVANIA: ASSESSMENT OF 
RIVER QUALITY AS RELATED TO THE DIS- 
TRIBUTION AND TRANSPORT OF TRACE 
METALS AND ORGANIC SUBSTANCES, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

G. L. Pederson, T. H. Yorke, and J. K. Stamer. 
Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price : $3.75 in paper 
copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-566, October, 1980. 27 p, 1 
Fig, 7 Tab, 7 Ref. 


Descriptors: *Water quality, *River basins, *Penn- 
sylvania, *Organic compounds, *Trace elements, 
Metals, Sediment transport, Sediment distribution, 
Flow characteristics, Water supply, Water utiliza- 
tion, Water analysis, Planning, Water 
management(Applied), *Schuylkill River(PA). 


The U.S. Geological Survey is making a river- 
quality assessment of the Schuylkill River basin in 
Pennsylvania from October 1978 to March 1981. 
The assessment is part of a continuing program 
designed to demonstrate the effectiveness of river- 
quality studies for basin planning and water-re- 
source management. Study objectives include de- 
termining (1) presence of selected trace metals and 
organic substances in the water and sediments of 
the Schuylkill River between Berne and Philadel- 
phia; (2) source, distribution, and transport of se- 
lected trace metals and organic substances in the 
river from Berne to Philadelphia; (3) frequency of 
occurrence of selected trace metals and organic 
substances in the river at Pottstown and Man- 
ayunk; (4) effects of low-level dams on the distri- 
bution and transport of selected trace metals and 
organic substances in the Schuylkill River between 
Pottstown and Philadelphia. (USGS) 

W81-02488 


EFFECT OF PRETREATMENT ON GROUND- 
WATER CONTAMINATION FROM LEACH- 
ING BEDS, 

Ontario Ministry of the Environment, Toronto. 
Pollution Control Branch. 

For primary bibliographic entry see Field SD. 
W81-02548 


FATE AND TRANSPORT OF DIELDRIN IN 
CORALVILLE RESERVOIR: RESIDUES IN 
FISH AND WATER FOLLOWING A PESTI- 
CIDE BAN, 

Iowa Univ., Iowa City 

J. L. Schnoor. 

ae Vol 211, No 4484, p 840-842, February, 
1981. 


Descriptors: *Dieldrin, ‘*Pesticide residues, 
*Model studies, *Coralville Reservoir, lowa River, 
Path of pollutants, Aldrin, Insecticides, Mathemat- 
ical models, Water pollution sources, Fish, Sedi- 
ment, Water analysis, Decision making, Reser- 
voirs, Chlorinated hydrocarbon pesticides, Iowa. 


A model of pesticide fate and bi_concentration 
was developed and applied to the Coralville Reser- 
voir, Iowa. This model was intended to aid in the 
decision to lift a commercial fishing ban, imposed 
in 1976 because dieldrin levels in bottom-feeding 
fish were greater than the Food and Drug Admin- 
istration guidelines of 0.3 mg per kg wet basis. Use 
of aldrin and its degradation product, dieldrin, 
peaked in Iowa in the mid 1960's. The EPA can- 
celled registration of these pesticides in 1975. Diel- 
drin residues in water, fish, and sediments have 
decreased by 15% per year since 1969-1970. The 
model determined that 40% of the dieldrin enter- 
ing the reservoir is adsorbed by sediment, 50% is 
released through the dam gates, and 10% is taken 
up by fish. Dieldrin degrades at the rate of 0.1% 
per day in sediment. Projections indicate that resi- 
dues in fish should average less than 100 micro- 
grams per ke by 1986. (Cassar-FRC) 

W81-02571 


BIOCONCENTRATION OF LINEAR ALKYL- 
BENZENE SULFONATE (LAS) IN BLUEGILL 
(LEPOMIS MACROCHIRUS), 

Soap and Detergent Association, Wareham, MA. 
witane bibliographic entry see Field 5C. 


IDENTIFICATION OF ORGANIC SULFUR 
COMPOUNDS AND POLYCYCLIC HYDRO- 
CARBONS TRANSFERRED TO SHELLFISH 
FROM PETROLEUM SUSPENSION BY CA- 
PILLARY MASS CHROMATOGRAPHY, 

Okayama Univ. Medical School (Japan). Dept. of 
Public Health. 

For primary bibliographic entry see Field 5A. 
W81-02578 


TECHNIQUE FOR DETERMINING THE 
VOLATILIZATION COEFFICIENTS OF PRI- 
ORITY POLLUTANTS IN STREAMS, 

Geological Survey, NSTL Station, MO. Gulf 
Coast Hydroscience eg 

R. E. Rathbun, and D. Y. T: 

Water Research, Vol 15, No 2, p 243-250, Febru- 
ary, 1981. 3 Fig, 2 Tab, 21 Ref. 


Descriptors: *Volatility, *Path of pollutants, 
*Tracking techniques, Tracers, Radioactivity tech- 
niques, Toxins, Aromatic compounds, Organic 
wastes, Natural streams, Laboratory tests, Gas 
chromatography. 


Of the 129 EPA priority pollutants, 31 are purgea- 
ble organics. Knowledge of the volatility of these 
compounds in natural waters will aid in studying 
their fate as pollutants of rivers and streams. Labo- 
ratory tests were conducted to determine the vola- 
tilization coefficients of benzene, chloroform, 
methylene chloride and toluene concurrently with 
the measurement of the oxygen absorption coeffi- 
cient over a range of mixing conditions. A tracer 
technique was used which was based on the math- 
ematical relationship between the liquid-film coef- 
ficients for a tracer material (rhodamine WT dye) 
and for the organic solute (ethylene or propane) 
volatilizing from the same water. When the con- 
stancy of the ratios between the organic solute and 
oxygen coefficients is applied to the modified 
tracer technique for the measurement of stream 
reaeration coefficients, the volatilization coeffi- 
cients of these solutes may be calculated for any 
stream or river without direct introduction of the 
compounds into the natural waters. The calculated 
volatilization coefficients for these solutes in a 
number of streams and rivers of the United States 
are presented. (Geiger-FRC) 

W81-02583 


THE FATE OF SEWAGE PHOSPHORUS 
INPUT TO A SUBARCTIC LAKE CHAIN, 
McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ography. 

53; Drake, and I. J. Freund. 

Water, Air, and Soil Pollution, Vol 14, p 331-337, 
1980. 4 Fig, 7 Ref. 


Descriptors: *Lakes, *Phosphorus compounds, 
*Sewage disposal, *Nutrients, Phosphates, Eutro- 
phication, Subarctic, Pearce Lake, Canada, Dis- 
solved oxygen, Iron compounds, Sedimentation, 
Water pollution effects, *Path of pollutants, 
*Quebec. 


Pearce Lake, Quebec, receives the sewage from 
the iron mining town of Schefferville, population 
4500. This paper describes the fate of phosphorus 
in this subarctic lake and 2 other connected lakes 
during the year. In winter the lake is ice covered. 
Sewage accounts for 35% of the total inflow, 
water residence time is 60 days, phosphorus con- 
centration is as high as 1.0 mg per liter, and dis- 
solved oxygen is very low (less than 1 mg per liter) 
in bottom waters. During the spring melt, resi- 
dence time is 2 days and total phosphorus concen- 
tration drops to less than 0.1 mg per liter, remain- 
ing at this level during summer and fall. Iron-rich 
groundwater promotes sedimentation of phospho- 
rus in Pearce Lake, mostly during the spring melt. 
About 80% of the phosphorus remains sedimented 
in Pearce Lake. The top 25 cm of sediment con- 





tains significantly more horus than d 
sediments. Althou, AF ovngy from Pearce ‘Tike 
flows into LaCosa Lake and June Lake, only 12% 
of the phosphorus load leaves the 3-lake system. 
Although the subarctic is generally considered a 
sensitive environment, in this case Fe-rich anoxic 
groundwater and extremely rapid spring flushing 
allows sewage disposal with surprisingly little en- 
vironmental impact. (Cassar-FRC) 

W81-02593 


HAZARDOUS WASTE MANAGEMENT: STATE 
BY STATE, 

Water Well Journal, Vol 34, No 11, p 55-57, No- 
vember, 1980. 1 Tab, N. Thompson, compiler. 


Descriptors: *Legislation, *Waste dis |, *Water 
[ange sources, Water law, Well regulations, 

ater wells, Test wells, State governments, *Haz- 
ardous materials, 


A table lists hazardous waste legislation and the 
office in charge of hazardous waste ement 
for each state. At present 36 states and the District 
of Columbia have laws regulating hazardous 
waste; 14 do not. States without such legislation 
are Alaska, Arizona, Colorado, Florida, Hawaii, 
Idaho, Indiana, Nebraska, Pennsylvania, South 
Dakota, Tennessee, Virginia, West Virginia, and 
Wyoming. This compilation is directed toward 
water well drillers gon Mg oe digond 
monitoring programs for lous waste di 
facilities. (Cassar-FRC) 


W81-02597 


THE IMPORTANCE OF GROUNDWATER 
MONITORING, 

D. Nielsen. 

Water Well Journal, Vol 34, No 11, p 38-39, No- 
vember, 1980. 


Descriptors: *Groundwater, *Water | vom 
*Monitoring, Resource Conservation and Recov- 
ery Act, Water pollution sources, Waste dumps, 
Pollutant identification, Legislation, Regulation, 
Analytical techniques, Test wells. 


Although groundwater is the source of drinking 
water for 110 million people in the U.S., it remains 
relatively unprotected from contamination from 
landfills, industrial wastes, mining and oil well 
drilling | oo waste water effluents, septic 
tanks, farm wastes. The Resource Conserva- 
tion and Recovery Act (RCRA) requires state 
agencies to inventory groundwater pollution 
sources and design and implement programs for 
monitoring. At hazardous waste disposal sites, 4 
monitoring wells are required. A groundwater 
monitoring program must inventory background 
water quality, determine and analyze causes of 
water quality variations, and predict future water 
quality changes. Problems in implementing a suc- 
cessful monitoring program are interpretation of 
legal requirements and data, selection of sample 
frequency and parameters, and construction of 
equipment. Help in solving these problems is not 
easily available because there is not yet much 
agreement on the best methods to use. In addition, 
groundwater monitoring technology is not as ad- 
vanced as surface water monitoring technology. 
Solutions to these problems must be found if 
groundwater monitoring is to be smoothly imple- 
mented. (Cassar-FRC) 

W81-02598 


SYNTHETIC ORGANIC COMPOUNDS IN 
GROUNDWATER, 


T. Gass. 
Water Well Journal, Vol 34, No 12, p 28-29, De- 
cember, 1980. 1 Tab. 


Descriptors: *Organic compounds, *Chemical 

wastes, *Potable water, *Groundwater, Industrial 

wastes, Waste disposal, Water quality, Landfills, 

—" Water pollution sources, Water wells, 
ells. 


A federal monitoring program showed that 60% of 
39 groundwater supplies tested contained 1 or 
more synthetic organic chemicals. Frequencies of 
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chemicals found in raw groundwater were as fol- 
lows: trichloroethylene, 33%; carbon tetrachlo- 
ride, 7%; tetrachloroethylene, 18%; methylene 
chloride, 2%; and vinyl chloride, 16%. All of these 
chemicals are used industrially, and many are sus- 
ot of causing cancer, birth defects, and other 
th effects in small concentrations. Examples 
are given of 2 cases where community water wells 
were contaminated with waste oil or chemical 
wastes. (Cassar-FRC) 
W81-02599 


TO WHAT EXTENT IS GROUND WATER 
CONTAMINATED, 

T. E. Gass. 

Water Well Journal, Vol 34, No 11, p 26-27, No- 
vember, 1980. 2 Tab. 


Descriptors: *Groundwater, *Aquifers, *Water 
lution sources, *Water quality, Waste dum 
Pandfills, Mining, Soil disposal fields, Septic rr 

Municipal wastes. 


A model has been developed to estimate the extent 
of groundwater contamination based on number of 
sites, permeability of soil, location of nearby 
aquifers, characteristics of the waste, and eo 
site design and operating procedures. Of 25,000 
active industrial waste impoundments, about 8,400 
pose a hazard to usable aquifers. If each site con- 
taminates 60 acres, the total area contaminated 
would be 790 sq miles. About 14,000 to 90,000 
landfills are located in areas with rainfall, soil, and 
aquifer conditions conducive to pollution. Assum- 
ing a 60 acre per site contamination area it is 
culated that 1,300 to 8,400 sq miles may be 
affected. Subsurface disposal systems may affect 
about 50,000 sq miles, and petroleum and mining 
activities another 5,000 sq miles. These figures 
indicate that 1.2 to 1.5% of the total usable aquifer 
area in the United States may presently be pollut- 
ed. (Cassar-FRC) 
W81-02601 


MICROBIOLOGY OF GROUNDWATER, 
Environmental Protection Agency, Dallas, TX. 

M. J. Allen. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol 52, No 6, p 1804- 
1807, June, 1980. 30 Ref. 


Descriptors: *Microbiology, *Groundwater, *Re- 
views, Path of pollutants, Bibliographies, Bacteria, 
Fae Water pollution sources, Coli- 
‘orms. 


A review of the 1979 literature on groundwater 
microbiology includes a variety of studies. Statis- 
tics are given on waterborne disease associated 
with contaminated groundwater. The effect of 
rainfall patterns on en ar —_ of 
groundwater supplies is described. A case of Sal- 
monella pollution in the absence of coliform pollu- 
tion is attributed to lizards in the wells. Petroleum 
in groundwater is slow to degrade because dis- 
solved oxygen, organic nitrogen, and phosphorus 
are limited. A study on viruses indicated that a soil 
pH of 5 or lower resulted in good absorption of 
viruses. With respect to bioindicators, antibiotic- 
resistant E. coli proved more suitable as a tracer in 
monitoring soil water movement than fluorescent 
dyes. Several studies were done on movement of 
microorganisms through the soil after application 
of domestic or farm wastes. Bacteriological aspects 
of oil and gas drilling were discussed. Methanotro- 
phic bacteria were found associated with oil and 
gas well water. Bacteriological consequences of 
using carbohydrate polymers in drilling fluids were 
discussed. (Cassar-FRC) 

W81-02607 


SOURCES OF SOLUBLE ORGANIC NITRO- 
GEN IN ACTIVATED SLUDGE EFFLUENTS, 
Stanford Univ., CA. Dept. of Environmental Engi- 
neering. 

G. F. Parkin, and P. L. McCarty. 

Journal of the Water Pollution Control Federation, 
Vol = No 1, p 89-98, January, 1981. 8 Fig, 4 Tab, 
15 Ref. 
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Descriptors: *Nitrogen compounds, *Activated 
sludge, *Organic compounds, *Effluents, Waste 
water treatment, Biodegradation, Chemical oxygen 

5 solids, Aeration, Path of pol- 
lutants, Water pollution sources. 


Sources of soluble organic nitrogen (SON) in acti- 
vated sludge effluents were determined. Minimum 
SON concentrations resulted from operation of 
conventional activated sludge plants with solids 
retention times of 6-10 days. 60-70% SON and 70- 
80% soluble COD were removed. About 20-40% 
of the SON in the effluent was produced biologi- 
cally during the process, and the remainder from 
residual organics in the influent. The biologically- 
produced SON came from 3 sources: equilibration 
with the activated sludge organisms (independent 
of organism concentration and temperature and 
dependent on culture characteristics--20-50% of 
the total), organism decay (a function of mixed 
iquor suspended solids concentration and of the 
solids retention time--20-50% of the total), and 
substrate oxidation (small compared with the 
others). (Cassar-FRC) 

W81-02617 


PRODUCTION OF SOLUBLE ORGANIC NI- 
TROGEN DURING ACTIVATED SLUDGE 


TREATMENT, 

Stanford Univ., CA. Dept. of Environmental Engi- 
neering. 
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Journal of the Water Pollution Control Federation, 
Vol 53, No 1, p 99-112, January, 1981. 16 Fig, 6 
Tab, 29 Ref. 


Descriptors: *Nitrogen compounds, *Activated 
sludge, *Organic compounds, *Effluents, Waste 
water treatment, Biodegradation, Chemical oxygen 
demand, Suspended solids, Aeration, Path of pol- 
lutants, Water pollution sources. 


The concentration of soluble organic nitrogen 
(SON) in the activated sludge process was variable 
and related to uncontrollable cultural factors. 
During activated sludge startup, effluent SON in- 
creased by several mg per liter as a result of 
biological production of SON. Results of this study 
confirmed conclusions presented in a previous 
report. (Cassar-FRC) 
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FOR GROUNDWATER 
FROM’ SEPTIC EF- 


THE POTENTIAL 
CONTAMINATION 
FLUENTS, 


Mississippi State Univ., Mississippi State. Dept. of 
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Journal of Environmental Quality, Vol 10, No 1, p 
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Descriptors: *Path of pollutants, *Septic tanks, 
*Reviews, Domestic wastes, *Groundwater pollu- 
tion, Coliform bacteria, Pathogens, Water pollu- 
tion sources, Viruses, Soil disposal fields, Re- 
charge, Groundwater, Environmental sanitation, 
Waste water disposal, Percolation. 


There is increasing evidence that the poilution of 
groundwater in many cases may be traced to faulty 
tic tank systems that use soil percolation and 
microbial activity to remove pathogens and wastes 
from domestic effluents. A review is presented on 
the contamination of recharge waters in both rural 
and urban areas of the United States due to incom- 
pletely treated septic wastes. The conditions that 
prevail during septic system malfunctions and the 
means by which fecal pathogens come into contact 
with various water resources are examined. The 
functions of drainfield systems and results from 
microbiological studies on the conditions required 
for the effective removal of enteric organisms from 
domestic effluents are discussed. Bacterial trans- 
port through soils and the removal of viruses from 
waste effluents are considered. The need for im- 
proved septic tank systems is stressed, with sugges- 
tions for determining the suitability of septic tank 
systems in relation to regional soil-water condi- 
tions. (Geiger-FRC 
W81-02628 
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THE OIL ap AGE--FATE AND EFFECTS 
OF OIL IN THE MARINE ENVIRONMENT, 
Centre National pour l’Exploitation des Oceans, 
Paris (France). 

P. Nounou. 

Ambio, Vol 9, No 6, p 297-302, 1980. 31 Ref. 


Descriptors: *Oil spills, *Water pollution effects, 
*Path of pollutants, Environmental effects, Ecol- 
, Toxicity, Oil pollution, Marine animals, 
ine plants, Aquatic life, Biodegradation, Deg- 
radation, Ships, Sediments, Persistence, Water pol- 
lution sources. 


This paper presents a summary of the fate and 
effects of oil pollution in the marine environment 
and prospects for the future. Although large spills 
from wrecked ships or blown wells are more spec- 
tacular, 90% of oil in the ocean comes from rivers, 
coastal refineries, deballasting by tankers, offshore 
exploration, and natural seepage. Within a few 
days after a discharge, oil spreads on the surface, 
the volatile components evaporate, and the oil 
disperses according to properties of the oil and the 
energy in the environment. Emulsification and tar 
lump formation can occur. Oil may then degrade 
chemically or biologically or persist in sediment. 
Literature on effects of petroleum on marine or- 
ganisms is not very consistent because researchers 
use different techniques and different oils. Lethal 
concentrations vary with species and age of the 
organism, eggs being very sensitive. Sublethal ef- 
fects are many. Direct coating and ingestion of oil 
affect immobile species, such as barnacles and 
algae, as well as sea birds. Edible fish and shellfish 
can be contaminated. Bioaccumulation of carcino- 
gens in food chains is widespread, as are distur- 
bances in ecosystems. The greatest damage occurs 
near the shore, but deep-sea contamination of 
breeding grounds or migration routes can severely 
damage some species. (Cassar-FRC) 
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RESPONSES OF COPEPOD INDIVIDUALS 
AND POPULATIONS TO INCREASED TEM- 
PERATURE VARIABILITY, 

Maryland Univ., Baltimore County, Baltimore. 
Dept. of Biological Sciences. 

B. P. Bradley. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185266, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Completion Report, 1980. University of Maryland, 
College Park, Water Resources Research Center 
Technical Report No 62. 25 p, 1 Fig, 16 Tab, 6 
Ref. OWRT-A-053-MD(1), 14-34-0001-0122. 


Descriptors: *Copepods, On-site investigations, 
*Thermal pollution, *Powerplants, Water pollu- 
tion sources, *Water pollution effects, Aquatic ani- 
mals, *Aquatic life, Crustaceans, On-site data col- 
lections, Water pollution, Heated water, Electric 
power plants, Industrial plants, Pollutant identifi- 
cation, Pollutants, Temperature, Warm tempera- 
ture, Water quality, Mortality, Stress analysis. 


Emphasis in this study was placed on field studies 
of populations of two species of copepods, Euryte- 
mora affinis (EA) and Acartia tonsa (AT), in the 
vicinity of two power plants. These species are 
seasonally dominant; EA in winter and spring, AT 
in summer and fall. The study sought to identify 
the effects of waste heat on local population densi- 
ties and survival. Results include temperature vari- 
ation measurements around the power plants, ob- 
served temperature tolerances and species popula- 
tion densities, limited laboratory studies on repro- 
poo following shock, and preliminary estimates 
—— for adaptation. Variability in density 
temperature tolerances of EA and AT were 
associated with temperature variability caused by 
power-generating plant waste heat. At least part of 
the diversity between stations in EA tolerance of 
temperature was genetic. Greatest stress seemed to 
occur at a station having low circulation of heated 
water, suggesting that chronic long-term heat 
stress may be more harmful than acute short-term 
heat stress. Data on reproduction suggested en- 
trainment followed by discharge into rapidly 


cooled waters would have less impact than chronic 
exposure at a lower temperature. (Zielinski-IPA) 
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LABORATORY SIMULATION OF ACID RAIN 
EFFECTS ON FRESHWATER MICROCRUSTA- 


CEANS, 
he ere Univ., College Park. Dept. of Zoology. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185225, 
Price codes: A02 in paper copy, A01 in microfiche. 
Completion Report, 1980. University of Maryland 
Water Resources Research Center Technical 
Report No 60. 5 p, 1 Fig, 1 Tab, 4 Ref. OWRT-A- 
054-MD(1), 14-34-0001-9022. 
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tion, Water pollution sources, Water pollution, 
Water quality, Acid streams, Bioassay, Aquatic 
animals, Aquatic life, Crustaceans, Research and 
development, Assay. 


The principal objective of this study was to investi- 
gate the sensitivity of freshwater microcrustaceans 
to stress associated with acid rain. All experiments 
were performed in large (50-gallon) aquaria in 
order to have satisfactory pH control, to be able to 
use sufficient numbers of replicates for each pH 
treatment, and to be sufficient to make small addi- 
tions of sulfuric acid since the test water had low 
alkalinity. The potential effect of acid rain on 
Daphnia pulex (Crustacea: Cladocera) was studied 
in laboratory populations subjected to exposures 
for 1, 12, 24, 48, and 96 hours at pH levels ranging 
from 4.0 to ambient (6.6). After the exposure dura- 
tion, daphnids were transferred to control water 
and observed after 3, 6, 12, 24 hours, and every 24 
hours thereafter up to ten days. The experimental 
design was such that the interaction of dosage and 
exposure time could be separated. Daphnia pulex 
appeared to be severely affected by pH of 4-4.5. 
The study resulted in the development of a satis- 
factory test system for examining acid stress in 
laboratory populations of freshwater crustaceans. 
(Zielinski-IPA) 
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SUBLETHAL EFFECTS OF POLLUTANTS: 
LIFE TABLE EVALUATION OF CHRONIC EX- 
POSURE OF EURYTEMORA AFFINIS (COPE- 
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Maryland Univ., College Park. Dept. of Zoology. 
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Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185209, 
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Aquctic animals, Aquatic life, Period of growth, 
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It is generally recognized that chronic exposure to 
toxins may be deleterious at concentrations well 
below those identified as lethal in short-term, acute 
toxicity tests. Previously the authors had hypoth- 
esized that the intrinsic rate of natural increase (r), 
calculated from the life table equation, is an eco- 
logically-meaningful bioassay and a useful protocol 
for toxicity tests. The r statistic is based on survi- 
vorship and fecundity, and is a measure of a popu- 
lation’s capacity to increase in an unlimited envi- 
ronment. In the present study, life table estimates 
of r were used to assess effects of chronic exposure 
of the estuarine copepod Eurytemora affinis to 
Kepone. Acute toxicity was determined to be 40 
micrograms/liter (mcg/l). A reduction in r was 
observed in all Kevone concentrations above 5 
mcg/I, and r was near zero at 20 mcg/I. This was 


due to the combination of lowered survivorship, 
delayed onset of reproduction, and reduced fecun- 
dity. The value of the life table approach was 
discussed both as an experimental protocol and an 
ecologically realistic bioassay of chronic effects. 
As little as 21 days is an adequate test period. 
(Zielinski-IPA) 
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Available from the National Technical Information 
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The benthos of southern Lake Pontchartrain in 
Louisiana was studied from July 1976 to July 1978, 
with seasonal sampling of seven off-shore stations 
and of three stations in the New Orleans Marna 
complex. The offshore stations were located along 
a west-to-east transect from the Lake causeway to 
the Inner Harbor Navigation Canal, following a 
gradient of increasing salinity stratification and de- 
creasing bottom dissolved-oxygen values. Faunal 
differences between the stations were examined, 
using indices of diversity, biological dominance, 
peaation, and station homogeneity. Fauna of the 

arina stations had low species diversity, and 
were dominated by annelids, indicating an area of 
poor water quality. Fauna of stations near the 
Navigation Canal were similar to the Marina sta- 
tions. Stations to the west of the Canal showed an 
increased species diversity, and the fauna were 
dominated by molluscs. The observed faunal dif- 
ferences along the east-to-west transect appeared 
to be due to poor bottom water quality as a result 
of the salinity stratification. (Zielinski-IPA) 
W81-02417 


PHYSICAL ENVIRONMENT AND HYDROLO- 
GIC CHARACTERISTICS OF COAL-MINING 
AREAS IN MISSOURI, 

er Survey, Rolla, MO. Water Resources 


bi E Vaill, and J. H. Barks. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-126765, 
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80-67, 1980. 33 p, 12 Fig, 2 Tab, 48 Ref. 


Descriptors: *Environmental effects, *Coal mines, 
*Water quality, *Hydrogeology, *Missouri, Acid 
mine water, Mine drainage, Groundwater, Surface 
waters, Water pollution effects, Groundwater 
movement, Water analysis. 


Hydrologic information for the north-central and 
western coal-mining regions of Missouri is needed 
to define the hydrologic system in these areas of 
major historic and planned coal development. This 
report describes the physical setting, climate, coal- 
mining practices, general hydrologic system, and 
the current (1980) hydrologic data base in these 
two coal-mining regions. Streamflow in both 
mining regions is poorly sustained. Stream water 
quality generally varies with location and the mag- 
nitude of coal-mining activity in a watershed. 
Streams in non coal-mining areas generally have 
dissolved-solids concentrations less than 400 milli- 
grams per liter. Acid-mine drainage has seriously 
affected some streams by reducing the pH to less 
than 4.0 and increasing the dissolved-solids con- 
centrations to greater than 1,000 milligrams per 





liter. This has resulted in fish kills in some in- 
stances. Groundwater movement is impeded both 
laterally and vertically in both mining regions, 
especially in western Missouri, because of the low 
hydraulic conductivity of the rocks of Pennsylva- 
nian age. The quality of groundwater varies widely 
depending on location and depth. Groundwater 
commonly contains high concentrations of iron 
and sulfate, and dissolved-solids concentrations 
each are greater than 1,000 milligrams per 
iter. (USGS) 
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SALT MARSH CREATION: IMPACT OF 

HEAVY METALS, 

Skidaway Inst. of ‘Oceanography, Savannah, GA. 

W. S. Gardner. 

In: Rehabilitation and Creation of Selected Coastal 

Habitats: Proceedings of a Workshop, Sapelo 

Island, Georgia, 16-20 May, 1976. Fish and Wild- 

life Service, Biological Services Program, Wash- 
ington, DC. Report FWS/OBS-80/27 November, 

1980, p 126-131. 2 Fig, 11 Ref. 
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The impact of heavy metals on marshes depends 
on the composition, distribution, availability, and 
biological effects of the metals in the sediments and 
water at the site. Estuaries can often be considered 
as funnels for the transport of pollutants to the sea, 
but some parts of the estuarine system, such as salt 
marshes, may also act as filters for pollutants. In 
addition to continental input through rivers, metals 
can be introduced into coastal regions by local 
sources of pollution, including industrial effluents 
and dredging. The total concentration of a heavy 
metal in an estuary or marsh joo not determine its 
availability or toxicity to organisms. Occluded 
minerals may not be biologica ly available, while 
metals dissolved in the water or loosely sorbed to 
particles are directly available. If a system is in 
equilibrium, thermodynamic processes determine 
the distribution of the metal in the solid, liquid, or 
gaseous phases. Equally important in most natural 
systems are kinetic processes which control the 
physical, chemical, and biological distribution in 
the marsh estuarine system. During dredging, op- 
erations, normally reduced sediments are exposed 
to oxygen and a series of reactions affecting heavy 
metal concentrations can occur. Plants may affect 
movement of metals by removing them from solu- 
tion or transferring them from one compartment to 
another. Studies suggest that metals are not taken 
up and retained by plants in the marsh to the extent 
that they occur in the sediments; however, mer- 
cury may be an exception. Methyl mercury is of 
— interest because: it is highly toxic to 
igher organisms, it can be formed from other 
forms of mercury in the sediments, and it tends to 
be concentrated by food chain amplification. 
(Moore-SRC) 
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Species diversity is used as an indication of the 
effects of toxaphene on the fauna of two estuarine 
systems. Brunswick Estuary in Georgia receives 
toxaphene from a manufacturing plant and from 
agricultural runoff. The Duplin Estuary is a pris- 
tine estuary, part of a National Estuarine Sanctu- 
ary. The study covers the period 1968-1976. 
Except for the early years of the study (1968-1971), 
no measurable quantities of toxaphene were found 
anywhere except very close to the manufacturing 
plant. Since the study began, the levels of toxa- 
phene in the manufacturing plant effluent de- 
creased from parts per hundred to parts per billion. 
There was a dramatic change both in the number 
of species and in the number of individuals over 
the years. The diversity indices for Terry Creek, 
the stream into which the toxaphene effluent was 
discharged, revealed that in 1968 there were only 
three different kinds of organisms, as opposed to 
nearly 25 species by 1976. Biomass also increased 
with time. After the first three years, the number 
of species remain more constant in the Brunswick 
Estuary than it did in the natural Duplin Estuary. 
Color infrared aerial photography is useful for 
ecological delineation and for economic delinea- 
tion including legal purposes. Ditching and diking 
for habitat creation and mosquito control have a 
variety of effects on marshes. Ditching reduces the 
water level, can cause invasion of upland species, 
and reduces the area of vegetated wetland. An- 
other problem with ditching is the creation of cat 
clays. The various consequences of alteration of 
the salt marsh ecosystem should be evaluated when 
ditching or diking is being considered. (Moore- 
Cc 


SRC) 
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Marsh managers must contend with two kinds of 
situations at the ecosystem level with respect to 
pesticides. In the first situation, the marsh is the 
target for pesticide application, and in the second, 
the wetland ecosystem is the recipient of an acci- 
dental spill. At the ecosystem level there is a two 
by two matrix of situations to consider: target or 
nontarget exposure, and direct or indirect effects. 
It appears that there is a trend toward an agricul- 
tural type of management of coastal ecosystems, 
which may be a prelude to the kinds of insect and 
disease situations experienced in agriculture. This 
may lead to an increased use of insecticides, herbi- 
cides and fungicides where the marsh is the target 
ecosystem. The examination of a few actual cases 
of pesticide-marsh flora interactions and several 
hypothetical cases points out the complexities of 
the problem of pesticides in the wetlands. Basic 
knowledge of wetland processes will aid in theo- 
rizing the fate and trophic transfer in the food 
chain. Once these are identified, they must be 
tested with various pesticides. If it is determined 
that potentially serious problems exist in situations 
where wetlands are the target ecosystems, they can 
be avoided by changing the management practice. 
The uncontrolled situation is that where the wet- 
land is a nontarget ecosystem. Methods of amelior- 
ating such interaction should receive research pri- 
ority. (Moore-SRC) 
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Most estuarine situations or other coastal areas, 
especially those with macroscopic plants, are re- 
gions of high primary productivity. That leads into 
the question of nutrient supply, because to maintain 
high productivity, plant nutrients must be suffi- 
cient. The high productivity of coastal systems in 
many cases depends heavily on recycling of phos- 
phorus, rather than on a continued supply of new 
phosphorus into the system. The major role of 
bacteria in the phosphorus cycle may be scaveng- 
ing phosphorus, and turnover time of bacteria is 
probably a matter of one day in most systems. The 
result is that phosphate moves through both phyto- 
plankton and the bacteria to filter-feeding consum- 
ers and benthic deposit feeding consumers. By the 
time food has gone through the first level of carni- 
vores, 90% or more of the phosphate has been 
excreted. There is an inflow of phosphorus from 
rivers to coastal waters, and phosphorus from 
rivers to coastal waters, and phosphorus also 
comes from the ocean, so that phosphorus is not an 
element that is limiting in coastal zone water. One 
of the biggest differences in nitrogen cycles is that 
the main reservoir of nitrogen is the atmosphere. 
Carbon is rarely a limiting element in the coastal 
zone. The coastal highly productive zones are 
probably regions of relatively high input of sulfur 
to the atmosphere. Elements such as nitrogen and 
phosphorus are key elements in aquatic coastal 
systems both as limiting factors and as causes of 
eutrophication. (Moore-SRC) 
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Increasin, rs | amounts of sewage are being deposited 
in coastal wetlands. A lot of the sewage has not 
even had primary treatment, and the increasing 
biological oxygen demand in coastal wetlands has 
already resulted in marked deterioration of water 
quality in some estuaries. The impact of applying 
sewage sludge on the nitrogen cycle in marshes 
was evaluated in two separate studies, one in Mas- 
sachusetts, and one in Georgia. Sewage fertiliza- 
tion increases the plant biomass, but does not stim- 
ulate belowground growth, and may decrease root 
growth in salt marshes. Addition of sewage fertiliz- 
er may decrease the rate of nitrogen fixation, and 
increase denitrification. The rate of benthic algal 
production was actually decreased in Massachu- 
setts, as a result of the increased standing plant 
biomass shading the algae. Marsh plants and 
benthic al have high rates of production and 
can assimilate some nutrients. The clay soils in 
Georgia estuaries can accumulate a lot of phos- 
phate. The marsh is a fairly stable community and 
appears to be quite resilient, at least to enrichment 
stresses. In some respects the salt marsh is a good 
tertiary treatment facility. (Moore-SRC) 
W81-02542 
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EFFECT OF SEWAGE AND INDUSTRIAL 
WASTES ON THE FLORISTIC COMPOSITION 
AND DISTRIBUTION OF MACROPHYTIC 
VEGETATION IN THE RIVER KHAN, 

Vikram Univ., Ujjain (India). School of Studies in 


S. V. R. Rao, and L. P. Mall. 
Water Research, Vol 15, No 2, p 287-288, Febru- 
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The effects of industrial wastes and sewage on the 
tropical river Khan originating near Indore, India 
were examined at 9 sampling stations downstream 
from the waste discharge site. Increased macro- 

lhyte species occurred at stations 2 and 3, about 10 
Eacenasers downstream of the discharge site, with 
returns to normal floristic composition at the re- 
maining sampling stations. The winter and summer 
mean biomass values of the macrophytic vegeta- 
tion were also greatest at the third sampling sta- 
tion, with Vallisneria spiralis, a glabrum 
and Potomogeton pectinatus providing most of the 
biomass. Results of these vegetation studies on the 
river Khan were similar to those reported for the 
effects of waste water discharge on the New River 
of Virginia, which reported decreases in the 
number of species by over one half at the site of 
effluent discharge and drastic reductions in the 
biomass of the major vegetational components at 
the points of the major effluent discharges. These 
findings indicate that the discharge of sewage and 
industrial wastes has a deleterious effect on the 
floristic composition and biomass of the omen AN 
tic vegetation in the river Khan. (Geiger-FRC) 
W81.03574 
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gents, Fish, *Bluegills. 


As a component of many household laundry deter- 
gents, linear alkylbenzene sulfonate (LAS) is a 
common constituent of domestic waste waters and 
has the pares of reaching surface waters. Al- 
though the anionic surfactant is readily degraded 
to carbon dioxide and water by bacteria, it is 
necessary to examine bioconcentration of the com- 
pound in edible aquatic species to determine any 
—— adverse health effects to man. Bluegill, 
pomis macrochirus, were exposed for 35 days to 
a mean C14-LAS concentration of 0.5 milligrams/ 
liter, followed by 14 days of depuration. The 
steady state whole body bioconcentration factor 
(BCF) was estimated as 104 when all radioactivity 
was assumed to be intact LAS. Muscle BCF was 
36 and gall bladder BCF was 5000. BCF’s for liver, 
gills, viscera, blood and the remaining carcass 
ranged from 64 to 283. Rapid clearance of C14 
activity from all organs and tissues was observed 
with half-lives of 2-5 days. Results were in agree- 
ment with other LAS studies in the literature and 
suggested metabolism of the surfactant to simpler 
products. On the basis of these experiments it was 
concluded that LAS posed no threat as a fish 
contaminant at the levels found in surface waters. 
(Geiger-FRC) 
W81-02576 


AN APPROACH FOR THE EVALUATION OF 
EFFICACY OF WETLANDS-BASED PHOS- 
PHORUS CONTROL PROGRAMS FOR EU- 
TROPHICATION-RELATED WATER QUAL- 
ITY IMPROVEMENT IN DOWNSTREAM WA- 
TERBODIES, 


Colorado State Univ., Fort Collins. Environmental 
Engineering Program. 

R. A. Jones, and G. F. Lee. 

Water, Air, and Soil Pollution, Vol 14, p 359-378, 
1980. 5 Fig, 5 Tab, 25 Ref. 


Descriptors: *Eutrophication, *Phosphorus com- 
pounds, ee compounds, Nutrients, *Lake 
Okeechobee, Florida, es, *Wetlands, Phos- 
phates, Algae, Water quality, Shallow water, 
Aquatic plants. 


A study of available information on eutrophication 
of Lake Okeechobee indicated that the proposed 
re-creation of marshes and wetlands may have 
little itive impact on the water quality of the 
lake. t data on nutrients in the system show 
a confused picture, and further studies are needed 
on amounts and available forms of N and P during 
the summer growing season. The role of color as a 
factor in limiting algal growth should be deter- 
mined. If it is significant, then control of phospho- 
rus loading through wetlands restoration would 
have little effect on the lake’s water quality. The 
long hydraulic residence time (1 year) permits 
nutrients released from the wetlands to accumulate 
in the lake, producing a net P balance unless aquat- 
ic plants are harvested. The Vollenweider Organi- 
zation for Economic Cooperation and Develop- 
ment model appears to be useful for predicting the 
planktonic algal chlorophyll response to P loading 
in Lake Okeechobee. Based on limited data, a 50% 
total P load reduction to the lake would result in a 
decrease from 31 to 22 micrograms per liter of 
chlorophyll, a noticeable improvement in water 
quality; a 10% decrease, an undetectable change. 


W81-02595 


DECISION PROBLEMS IN THE CONTROL OF 
ACID PRECIPITATION: NONCONVEXITIES 
AND IRREVERSIBILITIES, 

Wyoming Univ., Laramie. Dept. of Economics. 
T. D. Crocker, and B. A. Forster. 

Journal of the Air Pollution Control Association, 
Mee No 1, p 31-37, January, 1981. 5 Fig, 2 Tab, 

ef. 


Descriptors: *Cost-benefit analysis, *Aquatic habi- 
tats, *Acidic water, *Acid rain, Decision making, 
Benefits, Economics, Fish, Aquatic animals, 
Precipitation(Atmospheric), Curves, Mathematical 
studies, Graphical analysis, Water pollution con- 
trol, Air pollution, Hydrogen ion concentration, 
Environmental effects, Ecology. 


The nonconvexities and irreversibilities in the 
dose-response functions for the ecological effects 
of acid precipitation must be considered in evaluat- 
ing cost vs. benefits of controlling acid gases from 
fossil fuel combustion. When decisions are besed 
on current market prices alone, the economic 
damage to an ecosystem may be underestimated. 
The presently used compromise control measures, 
where a certain level of environmental harm is 
allowed to obtain benefits of moderately increased 
fossil fuel combustion, may be an undesirable 
policy. This system suggests that there are some 
aquatic systems which are irreversibly acid. Cor- 
rective costs would greatly exceed potential bene- 
fits. This situation can be prevented by collecting 
sufficient information before beginning or continu- 
ing any acid producing activity. Systems on the 
verge of acidification should receive first consider- 
ation. (Cassar-FRC) 

W81-02637 


MICROBIOLOGICAL PARAMETERS FOR 
DIFFERENTIATING BETWEEN COASTAL 
AND OPEN WATERS IN THE NORTHERN 
BALTIC PROPER AND THE GULF OF FIN- 


LAND, 

Zoological Station, Tvarminne. 

P. Vaatanen. 

Journal of Applied Bacteriology, Vol 49, No 3, p 
455-462, December, 1980. 2 Fig, 6 Tab, 13 Ref. 


Descriptors: “Marine bacteria, *Bioindicators, 
Aquatic microbiology, Water pollution effects, En- 
vironmental effects, *Baltic Sea, Aquatic environ- 
ment, Littoral, Aquatic populations, Sediments, 
Oceans, Sea water, Yeasts. 


Microbial populations from three sites in the Tvar- 
minne archipelago of the Baltic Sea, two inshore 
and a third (Ajax) offshore, were compared with 
populations from four sites representing the off- 
shore areas of the northern Baltic pers and the 
entrance to the Gulf of Finland. The purpose of 
these investigations, which were made during four 
research cruises in 1977-78, was to discover which 
microbiological parameters reveal terrestrial and 
littoral effects on the marine ecosystem. Microbial 
populations consistently decreased with increasing 
distance from the shore. The effects of terrestrial 
runoff, outflows from littoral areas and sediments 
were observed in the two Tvarminne inshore areas 
in the bacteria viable at 18C and the polymyxin- 
resistant bacteria, rods, and bacterial spores. Ef- 
fects of these factors were not found in the Ajax 
area. The offshore microbial populations were 
characterized by vibrios and bacteria in a starved 
state. Neither offshore nor inshore conditions were 
indicated by proteolytic bacteria or yeasts. 
(Geiger-FRC) 
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INITIAL EFFECTS OF AMOCO CADIZ OIL 
ON INTERTIDAL ALG 

Brest Univ. (France). Inst. of Marine Studies. 

J. Y. Floc’h, and M. Diouris. 

Ambio, Vol 9, No 6, p 284-286, 1980. 6 Fig, 3 Ref. 


Descriptors: *Amoco Cadiz, *Algae, *Marine 

algae, *Oil spills, Ecology, Marine — Interti- 

dal areas, Aquatic algae, Phaeophyta, Chloro- 

phyta, Rhodophyta, Environmental effects, Plant 

growth, Water pollution effects, Zonation, Verti- 

cn distribution, Distribution, Oil pollution, Ships, 
rance. 


Fresh oil contacting algae after the Amoco Cadiz 
spill acted as a contact herbicide, bleaching the 
most sensitive filamentous green thalli (Cladophora 
and Chaetomorpha). Red algae developed local 
necrosis, and the sensitive brown algae developed 
widespread necrosis. Later exposure to weathered 
oil further weakened the plants, causing death of 
some species. Algae at higher tide levels in shel- 
tered areas suffered drastic losses immediately after 
the spill, and losses continued for at least 8 months. 
A red alga, Rhodothamniella floridula, was re- 
placed by a green alga, Enteromorpha. Lyngbya 
confervoides, a member of the Oscillatoriaceae, 
replaced the filamentous green algae, Cladophora 
and Chaetomorpha. At mid and lower tide levels, 
plants suffered less, especially those which re- 
mained immersed. Some less sensitive plants ap- 
peared stiffer, had periods of zero growth, and had 
weakened adhesion. Some changes in vertical zon- 
ation were possibly caused by changes in herbivore 
pyre (Cassar-FRC) 
1-02642 


MICROBIAL BIODEGRADATION AND 
CHEMICAL EVOLUTION OF OIL FROM THE 
AMOCO SPILL, 

Montana State Univ., Bozeman. Dept. of Microbi- 


ology. 

D. M. Ward, R. M. Atlas, P. D. Boehm, and J. A. 
Calder. 

Ambio, Vol 9, No 6, p 277-283, 1980. 6 Fig, 4 Tab, 
55 Ref. 


Descriptors: *Microbial degradation, 
*Degradation(Decomposition), *Oil spills, Bacte- 
ria, Amoco Cadiz, Biodegradation, Chemical reac- 
tions, Oil pollution, Water pollution effects, Envi- 
ronmental effects, Ships, *France, Persistence. 


Microbial degradation of oil spilled in the Amoco 
Cadiz wreck was not uniform because of the com- 
plex chemical composition of the oil and the vari- 
ation in environmental conditions. Volatile materi- 
als evaporated or dissolved soon after the spill. 
Bacteria increased rapidly (at one site, from 96 
million to 630 million total bacteria per gram; from 
520 to 14 million hydrocarbon utilizing bacteria 
per gram) to digest the more easily degraded com- 
ponents, n-alkanes. Branched and cyclic aliphatic 
and aromatic components degraded more slowly. 
In aerobic, nutrient rich environments, 80% of the 
hydrocarbons were gone in 7 months. However, 
anaerobic conditions which are prevalent in sedi- 





ments produced 5% degradation in 233 days in 
laboratory tests. Since some chemicals are not bio- 
degradable and others remain in environments un- 
favorable to degradation, about 20% of the oil 
a, ments may persist for a long period. (Cassar- 
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THE AMOCO CADIZ OIL SPILL: AN ECO- 

LOGICAL IMPACT STUDY, 

Centre Oceanologique de 

(France). 

L. Laubier. 

= Vol 9, No 6, p 268-276, 1980. 9 Fig, 20 
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Descriptors: *Amoco Cadiz, *Oil spills, *Ecology, 
*Environmental effects, Aquatic life, Ships, Oil 
pollution, Water pollution sources, Water pollution 
effects, Marine animals, Marine plants, Biodegra- 
dation, Transportation, *France, Shores, Sea- 
shores, Tidal waters. 


When the Amoco Cadiz ran aground 1.5 nautical 
miles from shore at Portsall, Brittany, France, on 
March 16-17, 1978, 223,000 tons of crude oil were 
rapidly spilled into the ocean within 14 days. The 
toxic aromatic fraction was high, 30-35%. Prevail- 
ing winds at that time ensured that most of the oil 
reached the coast rather than remaining at sea. 
Immediately after the wreck, the French Ministry 
of the Environment began preparations for a 3- 
year study to monitor the chemical quality of the 
water, sediment, and marine organisms; study the 
ecological effects; and investigate microbial biode- 
gradation processes. More than 2 years after the 
spill, the environment has largely recovered in 
areas where waves, currents, and wind work 
freely. Oil remains in the protected areas and is 
slowly undergoing microbial degradation. In addi- 
tion to large numbers of marine animals lost initial- 
ly, there are as yet unquantified sublethal and 
reproductive effects. Food chain alterations are not 
completely understood. The 3-year study program 
has been complicated by another oil spill in March, 
1980. Nevetthaioes, it is believed that the first 2 
years of study yielded about 80% of the expected 
information. (Cassar-FRC) 

W81-02644 


THE OIL SPILL AGE--FATE AND EFFECTS 
OF OIL IN THE MARINE ENVIRONMENT, 
Centre National pour l’Exploitation des Oceans, 
Paris (France). 

For primary bibliographic entry see Field 5B. 
W81-02645 


POLLUTION OF SUBTIDAL SEDIMENTS 
ro DISTURBANCE OF BENTHIC ANIMAL 


IMMUNITIES, 
Station Biologique de Roscoff (France). 
L. Cabioch. 
= Vol 9, No 6, p 294-296, 1980. 3 Fig, 14 
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fauna, *Amphipoda, Marine animals, Water pollu- 
tion effects, Sediments, Bottom sediments, Aquatic 
life, Crustaceans, Mollusks, Invertebrates, Ecol- 
ogy, Environmental effects, Ships, *France, Oil 
pollution. 


The sublittoral zone was most affected by dis- 
solved hydrocarbons and oil particles, free and 
adsorbed onto sediment, after the oil spill from the 
Amoco Cadiz wreck. In the first few weeks, 
bottom fauna living on the sediment surface were 
more adversely affected than burrowing fauna. 
Suspension and deposit feeders did not suffer from 
ingesting particles; the dissolved hydrocarbons 
were more harmful. The populations suffering the 
worst damage were inshore, at depths less than 30 
meters, and living in fine sediments. An example is 
a community of Abra alba, a bivalve, and Ampe- 
lisca, an amphipod. About 40% of the total bio- 
mass was lost immediately after the spill. Some 
species were completely destroyed--amphipods, 
some mollusks, and sea urchins. At one severely 
polluted site, out of a total of 100 species, 11 were 
eliminated and 17 decreased in abundance. Repo- 
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pulation has been difficult for some species, espe- 
cially for those with no pelagic larvae. (Cassar- 
FRC 
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WATER RECLAMATION BY COMBINED 
ELECTRODIALYSIS/ULTRAFILTRATION, 
Aqua-chem, Inc., Milwaukee, WI. 

B. Schneider. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-188559, 
Price codes: A10 in paper copy, A01 in microfiche. 
Final Report, Linares for Office Water Research 
and Technology, April, 1980. 190 p. OWRT-C- 
80308-S(No 8575)(1), P434-0001- 8575. 


Descriptors: *Water reuse, *Waste water treat- 
ment, *Membranes, *Tertiary treatment, *Electro- 
dialysis, Water quality control, Water purification, 
Water reclamation, Filtration, Research and De- 
velopment, Waste water(Pollution), Water pollu- 
tion, Waste treatment, Reclamation, Dialysis, Sep- 
aration techniques, Treatment, Membrane process- 
es, Salts, Aquatic bacteria, Organic wastes. 


It has been demonstrated that the combined use of 
electrodialysis (ED) and ultrafiltration (UF) in the 
same module represents a functional process for 
treating secondary effluents from conventional 
waste treatment processes. In this process, UF 
membranes afford separation and concentration of 
colloidal suspensions of bacteria and organics from 
the water and salts present in the solution. The UF 
membranes are located between ED membranes 
which form the depleting cells of a typical ED 
module, forming two depletion cells for every 
concentration cell. The ED membranes separate 
and concentrate the salts present in the secondary 
effluent, with fractionation into three solutions: (1) 
collodially-suspended materials, (2) a concentrated 
salt solution, and (3) the water with a portion of 
the original salt concentration and the dissolved 
organics. It would be more economical to employ 
UF and ED as separate processes to accomplish 
the tertiary treatment of a secondary effluent. A 
method for evaluating the overall performance of 
UF membranes is described. (Zielinski-IPA) 
W81-02405 


INVESTIGATION OF FULL-SCALE BIOLOGI- 
CAL BATCH TREATMENT OF INTERMIT- 
TENT WASTE WATER FLOWS, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

J. E. Alleman, and S. P. Lo. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185233, 
Price codes: AQ3 in paper copy, AOI in microfiche. 
Completion Report, December, 1980. University 
of Maryland Water Resources Research Center 
Technical Report No 63. 31 p, 16 Fig, 1 Tab, 7 
Ref. OWRT-A-052-MD(1), 14-34-0001-0122. 


Descriptors: *Waste water treatment, Feasibility 
studies, *Aeration, *Activated sludge, *Biological 
treatment, Water pollution sources, Intermittent 
streams, Treatment, Municipal wastes, Waste treat- 
ment, Waste water(Pollution), Waste water dispos- 
al, Sludge, Aerobic bacteria, Biodegradation, Mi- 
crobial degradation, Sludge treatment, Solids con- 
tact processes, Feasibility, Water quality, *Mary- 
land, Greenbrier State Park. 


An existing full-scale extended aeration waste 
water treatment i. located at Greenbrier State 
Park, was modified to provide batch or intermit- 
tent discharge operation. Following modification, 
this plant was maintained in this operational mode 
for over a month, while successfully meeting all 
applicable NPDES permit criteria. It was believed 
that this periodic strategy for waste water treat- 
ment systems offers a potential for improved oper- 
ation, manpower needs, and resistance to transient 
influent loads. Some aeration problems were expe- 
rienced, in that since batch Cane resulted in 
variable aeration tank volume, the existing high 
power (20HP) mechanical unit was not functional 
since it operated at fixed free water surface height. 
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Addition of a supplemental bubble diffuser lacked 
sufficient blower horsepower (3 HP) for complete 
solids entrainment. Solids that settled went septic 
and became buoyant due to release of nitrogen via 
denitrification. The problem was alleviated by use 
of sub-surface effluent withdrawal, but sub-optimal 
formance was reflected. (Zielinski-IPA) 
81-02409 


AQUIFERS AS PROCESSING PLANTS FOR 
THE MODIFICATION OF INJECTED WATER, 
Louisiana State Univ., Baton Rouge. Dept. of Ge- 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185332, 
Price codes: AOS in paper copy, AOI in microfiche. 
Louisiana Water Resources Research Institute, 
Louisiana State University, Bulletin 11, August, 
1980. 81 p, 26 Fig, 7 Tab, 47 Ref, 5 Append. 
OWRT-A-031-LA(6). 
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*Injection wells, Water purification, *Water treat- 
ment, Impaired water quality, Aquifers, Aquifer 
management, Aquifer characteristics, Bodies of 
water, Confined water, Water sources, Water 
supply, Water injection, Inflow, Water quality 
control, *Louisiana, Coastal aquifers. 


Gulf Coast (Baton Rouge) Region aquifer systems 
offer potential for infested water storage and water 
composition modification. Study of natural proc- 
esses on groundwater chemistry provides informa- 
tion on processes potentially influencing water 
composition during artificial recharge. Baton 
Rouge area fresh-water aquifer processes include 
fermentive breakdown of organic matter, sulfate 
reduction, Donnan behavior, and dissolution/for- 
mation of new silicates. Although appearing to be 
in exchange equilibrium with sediment clay miner- 
als, ion-exchange influences native water composi- 
tion less than previously thought. Potentially-oc- 
curring artificial recharge reactions (carbon diox- 
ide formation and reaction with minerals; ion-ex- 
change; diffusion) were studied. Altering mont- 
morillonite appears to control water compos..ion. 
Clay contents down to 0.1 weight-% rapidly cause 
dissolved calcium removal and water softening 
during simulated injection/storage/production of 
fresh waters from brackish/saline Gulf Coast 
aquifers, corroborating field study results. Aqui- 
clude clays soften injected water only if pore 
water concentrations of calcium and magnesium 
are less than in injected water. Of a variety of 
other possible reactions/processes (oxidation-re- 
duction; membrane effects), many are incompletely 
understood. (Zielinski-IPA) 

W81-02412 


PILOT PLANT STUDIES OF ROTATING BIO- 
LOGICAL CONTACTORS TREATING MUNIC- 
IPAL WASTE WATER, 

K. L. Murphy, and R. W. Wilson. 

Canada Mortgage and Housing Corporation, 
Ottawa, Sewage Collection and Treatment Report 
SCAT-2, July, 1980. 117 p, 41 Fig, 22 Tab, 2 
Append. 
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fication, Contact beds, Waste water purification, 
Complete waste water treatment, Design stand- 
ards, Standards, Water quality, Water quality con- 
trol, Impaired water quality, Quality control, 
Specifications. 


This 12-month pilot program examined the _ 
formance of rotating biological contactors (RBC) 
for treatment of municipal waste water. Suitable 
design criteria for removal of BOD-5 and com- 
bined BOD-5 plus nitrification were examined. 
Phosphorus removal, the effects of diurnal and 
shock loadings, and considerations of process 
scale-up were also evaluated. The best design pa- 
rameters for evaluation and sizing of the RBC 
systems were (1) total BOD-5 mass loading for 
BOD-5 removal, and (2) filtrable TKN mass load- 
ing for combined BOD-5 removal plus nitrifica- 
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tion. Treated effluent containing filtrable BOD-5 
concentrations of less than ten milligrams/liter 
could be consistently produced. Recommended 
design loadings were developed, based on a full- 
scale short hydraulic detention RBC system expe- 
riencing a peak-to-mean-to-minimum diurnal flow 
of 2:1:0.5, with specific application to primary 
treated municipal waste water. It was concluded 
that diurnal factors of 1.25 and 1.35, respectively, 
for BOD-5 removal and combined BOD-5 removal 
a9 nitrification should be used when designing 
ull-scale RBC systems based on steady-state test 
data. (Zielinski-IPA) 
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ACTIVATED SLUDGE AND ACTIVATED 
CARBON TREATMENT OF A WOOD PRE- 
SERVING EFFLUENT CONTAINING PEN- 
TACHLOROPHENOL, 

Department of the Environment, Ottawa (Ontar- 
io). 

P. H. M. Guo, P. J. A. Fowlie, V. W. Cairns, and 
B. E. Jank. 

Technology Development Report EPS 4-WP-80-2, 
June, 1980. 77 p, 38 Fig, 16 Tab, 13 Ref, 3 Append. 
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inated hydrocarbons, *Waste water treatment, 
Carbon, *Industrial wastes, Organic compounds, 
Organic pesticides, Preservation, Activated sludge 
process, Sludge, Adsorbents, Pollutants, Water 
pollution effects, Water pollution control, Water 
quality control, Water quality, Copper compounds, 
Creosote, Wood preserving industry, Ontario. 


A comprehensive sampling/monitoring program 
was undertaken by the Waste Water Technology 
Centre, Burlington, Ontario, carried out in three 
phases from November 1977 to May 1978 at the 
activated sludge (AS) system at Abitibi-Northern 
Wood Preserves Limited (using creosote, pentach- 
lorophenol (PCP), and chromated copper arsenate 
(CCA)), at Thunder Bay, Ontario. Phase 1 in- 
volved monitoring and upgrading the existing full- 
scale AS system; phase 2, treatment of the AS 
effluent by a granular activated carbon column 
system; phase 3, by-pass of the AS system and, 
following oil separation and flow equalization, 
waste water treatment in the activated carbon 
system. Waste water treatment after oil separation 
and flow equalization by extended aeration AS 
gave good removal of organics, but only 35% of 
the PCP, resulting in a toxic effluent to rainbow 
trout. Treatment of the AS effluent by carbon 
adsorption resulted in effective PCP removal and 
non-toxic effluents. Activated carbon treatment of 
waste water after oil separation and flow equaliza- 
tion gave good removals of organics and PCP. 
(Zielinski-IPA) 
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ADVANCED WASTE TREATMENT OF INDUS- 
TRIAL WASTE WATERS FOR NON-POTABLE 
REUSE USING MOBILE TREATMENT UNITS, 
Rexnord, Inc., Milwaukee, WI. Environmental Re- 
search Center. 

R. Osantowski, A. Geinopolos, J. Kane, G. 
Rollinger, and R. Wullschleger. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189805, 
Price codes: A20 in paper copy, AO1 in microfiche. 
Office of Water Research Technology Report 
OWRT/RU-80-5, January 1, 1981. 442 p, 57 Fig, 
137 Tab, 33 Ref, 7 Append. OWRT-C-90084-R(No 
7805)(2), 14-34-0001-7805. 


Descriptors: *Waste water treatment, *Pilot plants 
*Water quality control, *Water reuse, Technology, 
Advanced waste water treatment, Water treatment 
facilities, Waste water facilities, Water treatment, 
Water pollution control, Waste water manage- 
ment, Waste water pollution, Waste water, Process 
control, Water quality, Treated water, Water use, 
Ion exchange, Reverse osmosis, Electrodialysis. 


A pilot plant program was conducted to study the 
applicability of advanced treatment methods 
(chemical treatment, filtration, activated carbon 
sorption, ion-exchange, reverse osmosis, and elec- 
trodialysis, singly and/or in combination) for in- 


dustrial waste waters, and was performed using 
mobile treatment facilities containing desalting and 
pretreatment equipment. The study, generated at 
three industrial sites (paper mill; food products 
plant; an organic chemicals complex), evaluated 
the advanced waste treatment methods for upgrad- 
ing secondary effluent for non-potable industrial 
reuse. These methods removed residual contami- 
nants such as dissolved and suspended solids, 
BOD-5, TOD, COD, and color. It was concluded 
that : (1) chemical treatment and dual media filtra- 
tion effectively removed residual suspended solids 
and served as an effective pretreatment requisite 
for other methods studied; (2) activated carbon 
reliably removed solubie organics in providing pre- 
treatment for the ion-exchange and electrodialysis 
processes; and (3) all of the desalting techniques 
studied, ion-exchange, reverse osmosis and electro- 
dialysis are capable of producing a high quality, 
low dissolved solids water suitable for non-potable 
industrial reuse. All of these advanced technol- 
ogies would require suitable pretreatment. (Zie- 
linski-IPA) 

W81-02489 


LIGNITE LIQUEFACTION WASTE Leta 
SUITABILITY FOR REUSE AND CLEAN UP 
FOR DISCHARGE INTO THE ENVIRON- 
MENT, 

North Dakota Univ., Grand Forks. Dept. of 
Chemistry. 

R. J. Baltisberger, and D. E. Bartak. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-189813, 
Price Codes: A04 in paper copy, A0l in micro- 
fiche. Technical Completion Report, 1979. 44 p, 7 
Fig, 11 Tab, 11 Ref. OWRT-C-7188(No 6218)(1). 


Descriptors: *Waste water treatment, *Lignite, 
*Liquefaction, Waste water, Chemical compounds, 
Phenol, Ammonia, Polynuclear aromatic hydro- 
carbons, Extraction, Vaporization, Biological 
treatment, Byproducts, Leaching. 


Treatment of waste waters produced by a lignite 
liquefaction process development unit is described. 
Approximately fifty pounds of waste water are 
generated for every 100 pounds of lignite (MAF 
basis) in the production of Solvent Refined Lig- 
nite. The principle chemical compounds present in 
the waste water were: phenol, 3,000-5,000 ppm; 
cresol, 2,000 ppm; methanol, 3,000 ppm; acetone, 
3,000-5,000 ppm; ammonium ion, 3,000-5,000 ppm; 
acetate ion, 10,000-15,000 ppm; and bicarbonate 
ion, 2,000-6,000 ppm. Heavy metal cation concen- 
trations were less than 1 ppm and a few polynu- 
clear aromatic hydrocarbons (phenanthrene, 
methylphenanthrene,and pyrene) were present in 
concentrations less than 10 ppm. The most effec- 
tive method of treating the waste water is: (1) a 
solvent extraction step to reduce the high phenol 
and cresol concentration to a few 100 ppm, (2) a 
vaporization of ammonia produced by adjustment 
of the waste water to pH 12, (3) adjustment to pH 
6.5 with the remaining phenol removed by biologi- 
cal degradation, (4) fn al charcoal filtration to 
remove the last traces of phenol to a few ppb level. 
A by-product of the solvent refining process was 
filter cake containing too high a concentration of 
unremoved SRL and unreacted coal (about 60% 
carbon) to be buried at a mine site, because of 
economic considerations. The filter cake was ashed 
in a manner to duplicate the conditions in a slag- 
ging gasifier for the production of CO and H2. The 
resulting ash was then leached with water in 
column experiments to stimulate percolation of 
cone through mine buried ash obtained 
rom the gasifier. No extensive quantities of ions 
were added to the leachate in the process. 
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EVALUATION OF SORBENTS FOR INDUS- 
TRIAL SLUDGE LEACHATE TREATMENT, 
New Jersey Inst. of Technology, Newark. 

P. C. Chan, J. W. Liskowitz, A. Perna, and R. 
Trattner. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-205800, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Environmental Protection Agency Report EPA- 
600/2-80-052, June, 1980. 56 p, 15 Fig, 10 Tab, 17 
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Descriptors: *Leachates, ‘Industrial wastes, 
*Sludge disposal, *Waste water treatment, Cal- 
cium compounds, Zeolites, Kaolinite, Illite, Fly 
ash, Lysimeters, Landfills, Clays, Costs. 


Ashes, clays, and refined materials were tested 
under laboratory and pilot-scale conditions to de- 
termine their capacity to remove leachate contami- 
nants produced from three industrial sludges: cal- 
cium fluoride, metal hydroxide, and petroleum. 
Rather than a single sorbent, a combination of 
acidic and basic sorbents is required in a layered 
system for removal of all the measurable contami- 
nants from the leachates. These combinations are 
illite, vermiculite, and a natural zeolite for the 
acidic leachate; illite, acidic fly ash for the neutral 
leachate; and illite, kaolinite, and a natural zeolite 
for the alkaline leachate. The sorbent capacities 
exhibited by the natural sorbents are comparable to 
those exhibited by refined sorbents. The outdoor 
pilot study, which was limited to the treatment of 
the calcium fluoride sludge leachate, using lysi- 
meters, some 80 times larger than the laboratory 
lysimeters, revealed that the sorbent effectiveness 
depends on the velocity of the leachate — 
the sorbents and the sorbent removal capacity for 
specific contaminants. Except for magnesium, ef- 
fective reductions of the measurable leachate con- 
stituents were achieved with the use of illite, acidic 
fly ash, and a zeolite in the weight ratio of 2:2:1. 
Sorbent costs have been estimated for various 
combinations required for treating leachate from 
calcium fluoride sludge over a ten-year period of 
landfill operation. For the illite/acidic fly ash/ 
zeolite combination and the illite/acidic fly ash/ 
basic fly ash combination, costs are $1.37 and $0.45 
ton of sludge, respectively. (Moore-SRC) 
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CHEMICAL AND BIOLOGICAL TREATMENT 
OF THERMALLY CONDITIONED SLUDGE 
RECYCLE LIQUORS, 

Burgess and Niple Ltd., Columbus, OH. 

For primary bibliographic entry see Field 5E. 
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TRUCK WASHING TERMINAL WATER POL- 
LUTION CONTROL, 

Matlack, Inc., Lansdowne, PA. 

J. E. O’Brien. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-219090, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Environmental Protection Agency Report EPA- 
600/2-80-161, June, 1980. 91 p, 22 Fig, 32 Tab, 3 
Ref. S803656-01. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Wash water, Oily water, Pilot plants, 
Ozone, Ultraviolet radiation, Organic wastes, 
Chemical treatment, Biological treatment, Chemi- 
cal oxygen demand, Costs. 


A laboratory and pilot-scale investigation of a 
treatment sequence, including physical, chemical, 
and biological treatment steps led to a full-scale 
installation for the treatment of tank truck washing 
waste water. The system included gravity separa- 
tion equalization, neutralization, dissolved air flota- 
tion, mixed-media filtration, carbon adsorption, 
and biological treatment. This facility treated 
15,000 gallons per day of waste water from the 
Matlack, truck washing terminal, Swedesboro, 
New Jersey, for proposed subsequent discharge to 
a tributary of the Delaware River. Following pre- 
treatment for the removal of suspended solids and 
insoluble oils and greases, carbon adsorption was 
used for detoxifying the waste water prior to bio- 
logical stabilization. The total system demonstrated 
an overall treatment effectiveness averaging great- 
er than 90% removal of COD and 99% removal of 
oils and greases and phenolic compounds. The cost 
of treatment was $48.92 per 1,000 gallons of waste 
water treated. This equated to a unit cost of $24.46 
per trailer cleaned. A toxic substance study indicat- 
ed that organic compounds were eliminated 
through the treatment train. A further poe plant 
investigation was made to determine if chemical 
oxidation through the use of ozone or ozone plus 





untraviolet could be substituted for activated 
carbon to reduce COD and transform toxic organ- 
ics to a biodegradable form. The ozone - ultravio- 
let process can consistently remove 80 to 90% of 
the dissolved organics from tank truck cleanings. 
(Moore-SRC) 
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ELECTROLYTIC TREATMENT OF OILY 
WASTE WATER FROM MANUFACTURING 
AND MACHINING PLANTS, 

Ford Motor Co., Dearborn, MI. 

R. L. Gealer, A. Golovoy, and M. Weintraub. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-225113, 
Price codes: A04 in paper copy, A0O1 in microfiche. 
Environmental Protection Agency Report EPA- 
600/2-80-143, June, 1980. 57 p, 7 Fig, 12 Tab, 8 
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Descriptors: *Waste water treatment, *Oily water, 
*Industrial wastes, Electrolysis, Emulsions, Pilot 
plants, Coolants, Oil, Cost analysis. 


Process waste water from metal working oper- 
ations contains free or suspended oil and emulsified 
oil which must be removed before the water can 
be discharged or reused. These oils originate 
mainly from parts washer overflow and machining 
coolant dumping, and the concentration typically 
ranges from 1,000 to 10,000 ppm as emulsified oil. 
A continuous electrolytic treatment is being devel- 
oped to remove the emulsified oil from dilute oily 
waste water streams. In this process, the waste 
water permeates through an iron chip bed anode 
and steel mesh cathode. A potential is a 7 spans to 
the electrodes, forming ferrous ions at the anode 
and hydroxyl ions at the cathode. The ferrous ions 
react in a complex manner with the emulsifying 
agents, destabilizing the emulsion and generating 
an oil rich floating sludge and essentially oil-free 
water. A pilot plant unit capable of processing 
about 5700 1/day (1500 gal/day) was designed, 
constructed, and evaluated at an actual plant site. 
Operating parameters and process equipment were 
evaluated to assess the potential and problems of 
the process. Waste water with initial oil concentra- 
tions in the range of 300 to 7,000 ppm of solvent 
extractables has been reduced to less than 50 ppm 
in 90% of the test runs, and to less than 25 ppm in 
83%. These test runs were done at conditions of 
minimum operating cost and minimum sludge gen- 
eration. When necessary, freon extractables gener- 
ally are reducible to about 10 ppm or less by the 
addition of more electrolytically dissolved iron to 
the system at a small increase in cost. Preliminary 
economics look favorable and overall results are 
quite encouraging so that further scale-up of the 
process is recommended. (Moore-SRC) 
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UNSLAKED LIME--ITS DIRECT USE IN 
PHOSPHORUS REMOVAL PROCESSES, 
Department of the Environment, Ottawa (Ontar- 
io). Waste Water Technology Centre. 
Canada-Ontario Agreement on Great Lakes Water 
Quality, Research Program Project 71-3-1. Re- 
——_ Report No 105, 1980. 24 p, 6 Fig, 14 Tab, 
er. 


Descriptors: *Waste water treatment, *Lime, 
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ysis, Pilot plants, Water quality control, Phospho- 
rus, Phosphates, Water treatment facilities, Waste 
water facilities, Water treatment, Surface water, 
Eutrophication, Water pollution control, Water 
pollution prevention, Waste water pollution, Waste 
water management, Waste water, Technology, 
Process control, Water quality. 


This study was carried out at the Waste water 
Technology Centre, Environment Canada, where 
a 1.5 liter/second (20 imperial gallons/minute) pri- 
mary treatment plant with a quicklime/dry hydrat- 
ed lime chemical addition system was built and 
operated. The study evaluated the use of quicklime 
for —- removal. It was determined that 
quicklime may be used in place of hydrated lime 
without an increase in the lime requirement, pro- 
vided that the lime slaking temperature was within 
60-82C and the water/quicklime weight ratio was 
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6-10 at a slaking reactor detention time range of 5- 
50 minutes. A quicklime feed preparation system 
was developed and the full le system designed 
and discussed. To achieve the same pH in the 
treatment process, it was 1.25 times by weight of 
hydrated lime that quicklime was required. Treat- 
ment using slaked quicklime or hydrated lime 
the same reduction of total phosphorus, soluble 
ag horus, BOD, and suspended solids, and simi- 
ludge production rates. All quicklimes tested 
could be satisfactorily fed from conventional dry 
feeders. When quicklime was used arching/flood- 
ing from the chemical hopper was considerably 
lessened and lime buildup on dissolving tank side 
walls was reduced. (Zielinski-IPA) 
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EFFECT OF PRETREATMENT ON GROUND- 
WATER CONTAMINATION FROM LEACH- 
ING BEDS, 

Ontario Ministry of the Environment, Toronto. 
Pollution Control Branch. 

M. M. Ali. 

Research Publication No 83, July, 1980. 102 p, 29 
Fig, 14 Tab, 20 Ref. 


Descriptors: *Groundwater pollution, *Leaching, 
*Waste water treatment, *Effluents, *Sewers, Soil 
contamination, Soil columns, Water quality con- 
trol, Water pollution, Groundwater movement, 
Groundwater, Surface-groundwater _ relations, 
Groundwater management, Leachates, Infiltration, 
Soil solution, Effluent streams, Effluent seepage, 
Soil analysis, Waste water facilities. 


A simultaneous field and laboratory study was 
conducted at the Unionville Sewage Treatment 
Plant Site and at the Ministry of the Environment 
Applied Sciences Laboratory. In the field study, 
three types of effluents (septic tank (anaerobic); 
secondary treatment plant (aerobic); polishing 
lagoon (after secondary treatment)) were disposed 
into the ground using subsurface disposal systems 
to determine groundwater contamination levels 
and contaminant movement. In the laboratory 
study, the same three effluents were passed 
through three different sets of three identical soil 
columns containing soils from the three effluent 
disposal sites. Subsurface disposal caused ground- 
water quality degradation; septic tank effluent 
gave the highest contamination level, followed by 
secondary, followed by lagoon effluent. Soil 
column studies showed that pretreatment produc- 
ing aerobic effluents has beneficial effect on con- 
taminant removal efficiency of soil. Contaminants 
formed their own typical dispersion plumes in a 
wedge-shape spread along the groundwater direc- 
tion. Subsurface movement and dispersion of con- 
taminants varied with the hydrogeological factors 
and subsoil conditions. Contaminant concentra- 
tions were highest at the discharge point, decreas- 
ing gradually with increased distance from the 
source. (Zielinski-IPA) 

W81-02548 


ROLE OF NEMATODE-BACTERIAL INTER. 
ACTIONS IN HETEROTROPHIC SYSTEMS 
WITH EMPHASIS ON SEWAGE SLUDGE DE- 
COMPOSITION, 

State Univ. of New York Coll. of Environmental 
Science and Forestry, Syracuse. Dept. of Environ- 
mental and Forestry Biology. 

B. I. Abrams, and M. J. Mitchell. 

Oikos, Vol 35, No 3, p 404-410, November, 1980. 3 
Fig, 2 Tab, 30 Ref. 


Descriptors: *Bacteria, *Nematodes, *Sludge di- 
gestion, Biodegradation, Sewage sludge, Microbial 
degradation, Sludge treatment, Waste treatment, 
Biological treatment, Aerobic treatment, Microor- 
ganisms. 


Sterilized sewage sludge was used as the substrate 
for two types of biological decomposition sys- 
tems--bacteria, Pseudomonas fluorescens (Trevi- 
san), the same bacteria with the nematode, Pelo- 
dera punctata (Cobb). For all trials, the bacteria- 
nematode systems had greater oxygen consump- 
tion, 6 times as much at 22C during a period of 
maximum activity. The nematodes accounted for 
only 5% of the total metabolism (7.14 microliters 


oxygen per hour per mg dry weight at 22C). 
Percentages of organic matter lost over 35 days at 
5, 12, and 22C respectively were bacteria alone, 
1.37, 2.47, and 3.51; bacteria-nematode, 2.52, 6.09, 
and 6.89. Nematode populations doubled in 24 
days at SC, 5 days at 11C, and 2.2 days at 22C. 
Nematodes stimulated ial activity, possibly 
from the grazing effect, from aeration, and from 
the transport of bacteria through the soil. In nema- 
tode-bacteria systems, bacterial growth was evi- 


dent down to 4 cm, the depth of nematode activity; 
in bacterial 
W81-02551 


systems, 2 cm. (Cassar-FRC) 


BAYER TOWER BIOLOGY - AN EFFICIENT, 
LOW NOISE AND ODOR-FREE PROCESS 
FOR BIOLOGICAL WASTE WATER TREAT- 


MENT, 

Bayer A. G., Leverkusen (Germany, F.R.) Dept. 
of Applied Physics. 

E. Schellmann. 

Progress in Water Technology, Vol 12, p 215-232, 
1980. 15 Fig, 8 Ref. 


Descriptors: *Biological treatment, *Operating 
costs, *Waste water treatment, Odor, Economics, 
West Germany, Biochemical oxygen demand, Aer- 
ation, Bubbles, Incineration, Adsorption, Absorp- 
tion, Oxygen, Insulation. 


A new plant for the biological treatment of waste 
water is being constructed at BAYER AG, Lever- 
kusen, West Germany. The facility features com- 
pact closed steel tanks instead of conventional 
large-area basins. Very-fine bubble aeration allows 
33-50% savings on the amount of oxygen needed 
for an equivalent amount of oxygen absorption into 
the waste water compared to conventional liquid 
heights. The height of the new tank is 30 m, and air 
is distributed uniformly over the whole section of 
the tank to provide a large interfacial area. The 
long residence time of the gas bubbles affords more 
efficient oxygen. utilization, resulting in reduced 
energy costs for air compression and a decreased 
production of off-gas. The expenses for off-gas 
incineration are also reduced. Odor and noise pol- 
lution of the new plant are strictly controlled by 
novel, economical devices. HCI is adsorbed with 
CaO, and noise from surface aerators is reduced by 
insulating the air compressor station. (Geiger- 


FRC) 
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NITRIFICATION KINETICS IN A ROTATING 
BIOLOGICAL DISK REACTOR, 
Miyazaki Univ. (Japan). Dept. of Civil Engineer- 


ing. 

Y. Watanabe, M. Ishiguro, and K. Nishidome. 
Progress in Water Technology, Vol 12, p 233-251, 
1980. 19 Fig, 2 Tab, 21 Ref. 


Descriptors: *Nitrification, *Model studies, *Am- 
monia, *Kinetics, Temperature, Pressure, Biologi- 
cal treatment, Diffusion, Penetration, Permeability, 
Biological membranes, Mathematical studies. 


A steady state kinetic model was developed to 
describe ammonia oxidation (nitrification) in a ro- 
tating biological disk (RBD). The model utilizes 
the process of molecular diffusion along with a 
zero-order nitrification reaction in the biofilm. The 
nitrification rate/unit disk area is described as the 
product of an overall rate constant and an equilib- 
rium level of bulk ammonia. The overall rate con- 
stant consists of a coefficient for the transport of 
ammonia to the biofilm surface and a coefficient 
expressing this process with a simultaneous zero- 
order nitrification reaction within the biofilm. A 
bulk first-order reaction proceeds at very low am- 
monia concentrations due to the rate limiting proc- 
ess of ammonia transport to the biofilm surface. 
Half-order and zero-order kinetics occur as bulk 
ammonia levels increase with respect to ammonia 
levels in the biofilm surface. These processes are 
affected by the penetrability of oxygen and ammo- 
nia into the biofilm. When the penetration thick- 
ness of oxygen is greater than that of ammonia, a 
half-order reaction takes place. A zero-order reac- 
tion occurs when the ammonia penetrability ex- 
ceeds that of oxygen. At ammonia equilibrium 
levels, the transition from half- to zero-order kinet- 
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ics may take place depending upon the operating 
conditions. The model was applied to two com- 
pletely-mixed flow reactors in a series of nitrifica- 
tion experiments. Results were in good agreement 
with model predictions when temperature, disk 
rotation velocity, partial pressure of oxygen in the 
gaseous phase, hydraulic ‘loading and influent am- 
monia levels were varied. (Geiger-FRC) 
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PRACTICAL PROBLEMS RELATED TO NI- 
TROGEN BUBBLE FORMATION IN FIXED 
FILM REACTORS, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

P. Harremoes, J. C. Jansen, and G. H. Kristensen. 
Progress in Water Technology, Vol 12, p 253-269, 
1980. 10 Fig, 2 Tab, 16 Ref. 


Descriptors: *Bubbles, *Denitrification, *Nitrogen, 
*Filters, Biological membranes, Biological treat- 
ment, Aeration, Pilot plants, Kinetics, *Waste 
water treatment, Mathematical studies, Model 
studies. 


A pilot plant study has shown that during the 
denitrification of a nitrified effluent in a down-flow 
filter, nitrogen supersaturation and bubble forma- 
tion take place and affect the performance of the 
reactor. Methanol provided the carbon and energy 
source, and the media size was 2-4 millimeters. A 
nitrogen build-up produced inside the biofilm was 
attributed to the diffusional resistance. Supersatur- 
ation always occurs in the biofilm before it takes 
place in the bulk water. An overall removal of 4 
milligrams/liter NO3-N will lead to bubble forma- 
tion in the bulk liquid which will disappear in 
rotating discs, coarse media filters and fluidized 
beds. In fine media filters, the bubbles may be 
trapped, giving rise to increased head loss and 
reduced removal rates. When a concentration of 6 
milligrams NO3-N or greater is present in the bulk 
liquid, nitrogen content in the biofilm may exceed 
the saturation point, causing bubble formation be- 
tween the biofilm and support media and detach- 
ment of the biofilm from the surface. When the 
turbulent shear is high, the biofilm will be sloughed 
off, and the resulting empty spaces will cause 
reduced overall performance. If the turbulent shear 
is low, the biofilm will be only partially detached, 
allowing it to flutter in the stream. When this 
occurs, it will be able to contribute more biofilm 
area On a continuous basis, which will improve 
performance per unit surface of the reactor. 
(Geiger-FRC) 
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DESIGN OF FIXED-FILM PROCESSES WITH 
STEADY-STATE-BIOFILM MODEL, 

Stanford Univ., CA. Dept. of gy Engineering. 
B. E. Rittmann, and P. L. McCart 

Progress in Water Technology, Vol 12, p 271-281, 
1980. 4 Fig, 2 Tab, 26 Ref. 


Descriptors: *Kinetics, *Model studies, *Biological 
treatment, Groundwater recharge, Pilot plants, 
Mathematical models, Denitrification, *Waste 
water treatment, Biological membranes, Chemical 


oxygen demand, Filters, Design criteria, Methane, 
Oxidation, Nitrification. 


A previously described, fundamental model of bio- 
film kinetics has been used to predict biofilm per- 
formance, including the existence of a minimum 
substrate concentration. The single model was ap- 
plied to full-scale systems treating different waste 
waters by various aerobic and anaerobic processes. 
The model was accurate in predicting the perform- 
ance of larger fixed-film processes for denitrifica- 
tion, methanogenesis, and aerobic oxidation. The 
biofilm model was successful in predicting the 
steady-state removal of COD during groundwater 
recharge experiments. The model is based on inde- 
pendently obtained parameters of bacterial kinetics 
and mass transport for a steady-state biofilm, and 
the reactor configurations are fluidized and fixed- 
bed filters and a rotating disc. The model requires 
no fitting factors, and may be useful in recom- 
mending processes or in predicting when other 
processes will be inadequate for meeting design 
requirements. The model may also be applied as an 


aid in designing pilot and full-scale treatment facili- 
ties. (Geiger-FRC) 
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A GENERAL EQUILIBRIUM MODEL FOR 
THE PRECIPITATION OF PHOSPHATE 
WITH IRON AND ALUMINIUM, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

E. Arvin, and G. Peterson. 

Progress in Water Technology, Vol 12, p 283-298, 
1980. 4 Fig, 4 Tab, 13 Ref. 


Descriptors: *Model _ studies, *Phosphates, 
*Chemical precipitation, Iron, Aluminum, Hydro- 
gen ion concentration, Mathematical studies, Bi- 
carbonates, Calcium, *Waste water treatment, Nu- 
trients, Solubility, Separation techniques. 


An equilibrium model was developed which close- 
ly simulated the experimental data from a number 
of batch and continuous, simultaneous- and post- 
precipitation systems for phosphate removal. The 
model is based on the assumption that all or part of 
the phosphate is precipitated as a complex contain- 
ing calcium, iron (or aluminum), phosphate, and 
carbonate. A minimum solubility was observed in 
all of the experimental systems tested, which in- 
cluded a simultaneous ye pilot plant with 
addition of ferrous sulfate, a full scale post-precipi- 
tation plant using aluminum sulfate, and laboratory 
batch systems with sludge from pilot or full scale 
plants or synthetic waste water. Optimum pH 
values ranged from 6.6 to 8.8, depending on the 
dosage of the chemicals. Phosphate solubility may 
be reduced by increasing the calcium activity and 
decreasing the bicarbonate activity. The effects of 
calcium and bicarbonate may not be the same in 
simultaneous- and post-precipitation systems with 
iron additions; the effect of bicarbonate was signifi- 
cant only when the level of oxygen was decreased 
to near zero saturation. (Geiger-FRC) 
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NON-BIOLOGICAL ELIMINATION MECHA- 
NISMS IN A BIOLOGICAL SEWAGE TREAT- 
MENT PLANT, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschutz, Zurich 
(Switzerland). 

C. Matter-Muller, W. Gujer, W. Giger, and W. 
Stumm. 

Progress in Water Technology, Vol 12, p 299-314, 
1980. 5 Fig, 5 Tab, 20 Ref. 


Descriptors: *Volatility, “Absorption, *Activated 
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Biodegradation, Aromatic compounds, Biological 
treatment, Water pollution treatment, Pollutants. 


Volatile organic pollutants that are non-biodegra- 
dable may be effectively removed from waste 
water by treatment in an activated sludge process. 
ese substances are either absorbed into the 
sludge biomass or are volatilized with the oxygen 
transfer to the mixed liquor. The degree of absorp- 
tion into the sludge biomass may be predicted from 
the lipophilicity of the substances, which is deter- 
mined by their n-octanol-water distribution coeffi- 
cients and is designated by a distribution equilibri- 
um between the solids and the liquid. The volatil- 
ization of less lipophilic compounds can be associ- 
ated with the mass transfer coefficient of oxygen 
and may be calculated from the critical volume of 
these substances. The validity of these two remov- 
al processes was investigated in two semi-technical 
activated sludge procedures operated in parallel by 
estimating a mass balance for four indicator com- 
pounds. The compounds used, n- a. Pris- 
tane PR, 1,2,4-trimethylb Pp loro- 
benzene, are indigenously present in in the municipal 
wastes of Zurich. These compounds were removed 
with efficiency. Absorption of these pollutants into 
the biomass and volatilization are also important 
factors in evaluating the fate and residence time of 
refractory organics in natural water systems. 
(Geiger-FRC) 
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OPTIMAL ADVANCED TREATMENT AND 
PHOSPHOROUS REMOVAL BY DEEP BED 
FILTRATION, 

Sulzer Brothers, Ltd., Winterthur (Switzerland). 
Water and Waste Water Treatment. 

H. Gros, and B. Morgeli. 

Progress in Water Technology, Vol 12, p 315-332, 
1980. 11 Fig, 13 Ref. 


Descriptors: *Filtration, *Phosphorus, *Floccula- 
tion, *Waste water treatment, Filters, Pilot plants, 
Switzerland, Separation techniques, Pressure, 
Flow rates, Municipal wastes, Industrial wastes, 
Design data. 


An advanced waste water treatment system has 
been adopted by many Swiss cities for the removal 
of phosphorus. The new flocculation-filtration 
system was tested at a medium sized pilot plant 
with the aid of computer controlled operations. It 
was shown that very low phosphorus residues 
were permitted with the filtration process, and 
substantial savings were achieved in the second 
stage of phosphorus elimination. Pilot studies at the 
Aadorf waste water treatment plant were conduct- 
ed to calculate the optimal bed height and filter 
media. The combined effects of pressure drop and 
flow velocity on the poten of the system 
were examined. The effects of long-term operating 
and backwashing on phosphorus removal efficien- 
cy were also evaluated. Comparisons of surface 
versus deep bed filtration are given. The new deep- 
bed filter system allows optimal operation at var- 
ious filtration rates and high flocculant addition 
rates, which may result in reductions of the total 
amount of iron used for the different stages of 
oper tng elimination. (Geiger-FRC) 
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A COMPARATIVE STUDY OF VARIOUS CO- 
AGULANTS FOR THE RENOVATION OF SEC- 
ONDARY EFFLUENTS, 

National Inst. for Water ‘Research, Pretoria (South 
Africa). 

L. R. J. van Vuuren, G. G. Cillie, J. van Leeuwen, 
and J. Prinsloo. 

Progress in Water Technology, Vol 12, p 333-346, 
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Various compounds were evaluated as alternative 
coagulants for the renovation of activated sludge 
effluent in a 4,500 cu meter/day water reclamation 
facility. Adequate clarification and phosphorus re- 
moval were achieved with ferric chloride, alumi- 
num sulfate and lime, with slightly better results 
when the last of these three was used. Lime treat- 
ment provided softening and good microbial con- 
trol without interstage chlorination. During ferric 
chloride or aluminum sulfate clarification, inter- 
stage chlorination was required. High lime coagu- 
lation was the most adhe process, due to the 
high costs of sludge handling, maintenance and 
capital costs. Ferric chloride coagulation was the 
least expensive in terms of water reclamation costs. 
All three methods yielded reclaimed water of ex- 
cellent chemical and microbial quality after further 
processing by breakpoint chlorination, sand filtra- 
tion, ozonation, active carbon treatment, final 
chlorination and stabilization. The reuse applica- 
tion usually determines the choice of coagulant. 
Effluent pee and constant quality in terms of 
ammonia levels are important parameters in figur- 


ing water reclamation costs. (Geiger-FRC) 
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LIME TREATMENT OF WASTE WATER: DE- 
VELOPMENT AND APPLICATION OF A 
SIMPLE GRAPHICAL TECHNIQUE FOR PRE- 
DICTING THE CHEMICAL COMPOSITION 
OF LIME-TREATED SECONDARY EFFLU- 


ENT, 
National Inst. for Water Research, Pretoria (South 


Tica). 
H. N. S. Wiechers, R. E. Loewenthal, and G. van 





R. Marais. 


Hie: gy in Water ae Vol 12, p 347-358, 
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models, Water purification, Sludge, Phosphates. 


The Modified Caldwell-Lawrence Diagram, a 
simple graphical inodel of the calcium-carbonate- 
magnesium system, was utilized to predict the 
chemical composition of stabilized lime-treated 
secondary effluent. The modified model utilized 
appropriate CaCO3 and Mg(OH)2 activity product 
constants instead of thermodynamic solubility 
product constants to predict: treated effluent pH; 
residual calcium, magnesium and total alkalinity; 
and the amount of lime needed to attain a specified 
effluent composition and to generate an associated 
mass of sludge. The model was applied to predict- 
ing the chemical composition of lime-treated sec- 
ondary effluents at the Stander Water Reclamation 
plant, Pretoria, South Africa, and the Lebanon 
pilot plant, Ohio. Model results agreed closely 
with the experimental values, even though the 
effluents of the plants were of widely different 
composition and were treated under different reac- 
tion conditions. The present model should be of 
use to design engineers and plant operators in 
and using lime treatment systems. 
Gdn tency 
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KINETICS OF BIOLOGICAL FLUIDIZED BED 
WASTE WATER DENITRIFICATION, 
Environmental Protection Service, Burlington 
OP Ste Waste Water Technology Center. 

P. Stephenson, and K. L. Mu 
Progress in Water Technology, 
1980. 8 Fig, 6 Tab, 23 Ref. 


Descriptors: *Kinetics, *Denitrification, Pilot 
plants, Municipal wastes, Nitrate, Nitrite, Model 
studies, Mathematical models, Temperature, Nitro- 
gen, Biological treatment, *Waste water treatment. 


y. 
ol 12, p 159-171, 


Pilot scale tests were conducted to describe the 
kinetic performance of a biological fluidized bed 
reactor for the denitrification of municipal waste 
waters. To describe the denitrification process, a 
half-order kinetic model (8 to 48 milligrams/liter 
nitrate plus nitrite nitrogen) coupled with an Arr- 
henius temperature dependence relationship (4 to 
= ty ees) was used. The rate of denitrification 

lected very little by the hydraulic flux (0.25 
bs tL 7 cu meters/sq meter/minute) or the biofilm 
support media of granular activated carbon and 
sand. The fluidized bed process gave the same 
nitrate plus nitrite nitrogen removal under similar 
influent waste water conditions and at volumetric 
denitrification rates about ten times faster than 
suspended growth or submerged rotating biologi- 
cal contactor methods. The temperature depend- 
ence of the removal rate was equivalent to that 
found in a packed column, but less than that of 
suspended growth or submerged rotating biologi- 
cal contactor techniques. (Geiger-FRC) 
W81-02562 


INDUSTRIAL WASTE CARBON SOURCES 
FOR BIOLOGICAL DENITRIFICATION, 
Ontario Research Foundation, Mississauga. 

H. D. Monteith, T. R. Bridle, and P. M. Sutton. 
Progress in Water Technology, Vol 12, p 127-141, 
1980. 7 Fig, 3 Tab, 15 Ref. 


Descriptors: *Industrial wastes, *Denitrification, 
Biological treatment, *Waste water treatment, 
Cost analysis, Carbon, Nitrate, Nitrite, Economics, 
Waste treatment, Oil wastes. 


Several industrial wastes or waste by-products 
were examined for their ability to replace methanol 
as the carbon source in biological denitrification 
treatment regs This project, conducted by 
the Waste Water Technology Center, Burlington, 
Ontario, was aimed at reducing the costs of bio- 
logical denitrification due to the increasing costs of 
methanol. After bench scale testing, thirty charac- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


terized waste waters were examined for batch den- 
itrification rates. Twenty-seven of these showed 
rates of denitrification greater than or equal to that 
of methanol. The greatest denitrification rate oc- 
curred with a distillery fusel oil, and many of the 
wastes yielded substrate consumption rates equal 
to or less than that of methanol. A correlation was 
found between the initial FOC:N ratio and the 
substrate consumption ratio. Cost analyses showed 
that the use of industrial wastes in place of metha- 
nol as a carbon source in the denitrification process 
was very economical. (Geiger-FRC) 

W81-02564 


KINETIC MODEL OF BIOLOGICAL DENITRI- 
FICATION IN A FLUIDIZED BED BIOFILM 
REACTOR (FBBR), 

Westvaco Corp., NC. Charleston Research Center. 
L. T. Mulcahy, W. K. Shieh, and E. J. LaMotta. 
Progress in Water Technology, Vol 12, p 143-157, 
1980. 5 Fig, 13 Ref. 


Descriptors: *Model studies, *Denitrification, *Ki- 
netics, Biological treatment, Mathematical studies, 
Nitrate, Nitrite, Diffusion, Equations, *Waste 
water treatment, Nitrogen. 


A kinetic model was designed to describe the 
process of biological denitrification in a fluidized 
bed biofilm reactor (FBBR). An analysis of intra- 
biofilm diffusion and simultaneous zero order reac- 
tion is used to generate an effectiveness factor 
expression for individual biofilm covered particles 
in the FBBR. This individual particle cover is 
related to a one-dimensional reactor plug flow 
equation to give an overall kinetic model for con- 
vective transport along with biochemical conver- 
sion of nitrate in the heterogeneous reactor. To 
relate the biochemical conversion rate to the intra- 
biofilm diffusion rate, a modified Thiele modulus is 
proposed. For a Thiele modulus greater than 1.15, 
the FBBR is limited by diffusion, while 0.45 order 
kinetics are observed. When the Thiele modulus is 
less than 1.15, diffusion limiting factors are negligi- 
ble and intrinsic zero order kinetics are found. 
When nitrate profiles from laboratory scale FBBR 
under various conditions of operation were com- 
pared to those predicted by the kinetic model, 
ood agreement was found. (Geiger-FRC) 
81-02565 


BIOLOGICAL NITROGEN REMOVAL BY 
STEP-FEED PROCESS, 

Kurita Central Labs., Yokohama (Japan). 

Y. Miyaji, M. Iwasaki, and Y. Sekigawa. 

Progress in Water Technology, Vol 12, p 193-202, 
1980. 10 Fig, 5 Tab, 5 Ref. 


Descriptors: Theoretical analysis, *Denitrification, 
*Operating costs, Model studies, Biological treat- 
ment, Nitrification, Recycling, *Waste water treat- 
ment, Municipal wastes, Nitrogen, Recirculated 
water, Mathematical studies, Nitrate, Nitrite. 


A new multi-stage, step-feed process was tested to 
reduce the operational costs of —— hear 
removal by cutting cc 
reducing power requirements. The new pence 
employs denitrification and nitrification compart- 
ments which are arranged in a series into which 
waste water is fed and equally divided. Equations 
are presented and compared for the efficiency of 
—— removal in the conventional one-stage 
step-feed system. Evaluation of the theoretical ex- 
pressions shows that the recycling ratio can be 
greatly reduced in the new process, resulting in 
decreases in power costs. More than 90% removal 
of nitrogen was achieved in a night-soil treatment 
= using the step-feed process without sodium 
rydroxide or methanol. The theoretical calcula- 
tions of the new system proved valid when the 
method was applied to real o; conning conditions. 
The step-feed method may also be used in the 
treatment of municipal waste water where the 
power costs are strongly dependent on the amount 
of recirculation. (Geiger-FRC) 
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WASTE WATER TREATMENT PLANT FEA- 
TURES PUMPING FLEXIBILITY, 


ae | of Water Pollution Control Plant 


and Sewer Lin 
G. Elbert, and M. L. Thorn 
a Works, Vol 112, No. 2, p 70-71, February, 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Pumps, Submersible pumps, Activated 
sludge, Indianola, Iowa. 


A new waste water treatment plant at Indianola, 
Iowa, began operation in August 1979. It is unique 
in its use of submersible pumps to handle almost 
the entire process flow. Primary treatment facilities 
include two clarifiers and grit removal. Secondary 
treatment uses the activated biofilter process fol- 
lowed by short-term aeration and final clarifica- 
tion. Final clarifier effluent is pumped through 
mixed media filters. After chlorination, effluent is 
discharged to the Middle River. The plant contains 
a total of 28 submersible pumps which can be 
raised or lowered as oa Construction of 
dry wells was eliminated. The pumps are distribut- 
ed as follows: headworks, four 35 hp and three 77 
hp; prior to activated sludge biofilter, four 20 hp; 
secondary treatment, four 20 hp and one 77 hp for 
filter backwashing; sludge pumping, two 32 hp, 
two 2 hp, two 9.4 hp, and six variable speed. 
(Cassar-FR\ 
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MARINE BIOTECHNOLOGY AND THE USE 
OF ARID ZONES, 

Commonwealth Scientific and Industrial Research 
Organization, South Melbourne (Australia). Div. 
of Chemical Technology. 


pad pray bibliographic entry see Field 3C. 
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—_- SORPTION BY WASTE 
Virginia ia Bolytechnic Inst. and State Univ., Blacks- 
4 Dept. of Civil Baginteting 

Knocke, and L. H. Hem 
Water Research, Vol 15, No ce p 275-282, Febru- 
ary, 1981. 7 Fig, 3 Tab, 13 Ref. 


Descriptors: *Absorption, “Mercury, *Synthetic 
rubber, Sorption, Water pollution, Kinetics, Waste 
water treatment, Hydrogen ion concentration, 
Temperatures, Particle size, Diffusion, Water pol- 
lution treatment, Sulfur compounds, Metals, 
Rubber, Vulcanized tire rubber. 


Preliminary investigations on the removal of mer- 
cury from aquatic systems have shown rubber tire 
material to be a good absorbent of inorganic mer- 
cury in aqueous solutions. The kinetics of this 
sorption process were examined in batch tests 
using ground samples of vulcanized tire rubber. 
Parameters investigated included aqueous mercury 
levels, rubber sorbent particle size, pH and tem- 
rature of the reaction solution. To aid in identi- 
‘ying the mechanisms of mercury absorption, some 
sulfur-free rubber materials were also studied. Tire 
rubber proved to be an efficient remover of mer- 
cury from waste solutions. pH was the most influ- 
ential of the parameters on the rate of mercury 
removal. For good removal of mercury, a pH 
Pog of 5.5-6.0 was recommended. The rate limit- 
step of mercury uptake was found to be the 
di usion of mercury through the pores in the 
rubber sorbent. Sulfur-free rubbers were also effec- 
tive in removing inorganic mercury from aqueous 
solutions. (Geige-FRC) 
'W81-02572 


ANAEROBIC TREATMENT KINETICS OF 
PALM OIL SL 


UDGE, 
hae al Univ. Dept. of Civil Engineering. 


Water Research, Vol 15, No 2, p 199-202, Febru- 
ary, 1981. 4 Tab, 15 Ref. 


Descriptors: *Sludge digestion, *Anaerobic diges- 
tion, *Oil wastes, Sludge treatment, Kinetics, Fer- 
mentation, Laboratory tests, Suspended solids, 
Waste water treatment, Operating costs, Recy- 
cling, Waste treatment, Biochemical oxygen 
demand, Chemical oxygen demand. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


A completely-mixed, suspended growth continu- 
ous anaerobic fermentation system was evaluated 
in laboratory scale tests for the treatment of palm 
oil sludge. Tests were carried out in 20 liter PVC 
digesters, and progress of the treatment was moni- 
tored by daily measurements of gas production and 
composition. Biochemical oxygen demand, chemi- 
cal oxygen demand (COD), alkalinity, volatile 
acids, volatile solids, pH and nitrogen were also 
measured at regular intervals. Biokinetic coeffi- 
cients were calculated for systems with and with- 
out solids recycle. For units with solids retention 
times greater than 25 days, gas production rates 
averaged 0.9 liters/gram BOD, COD, and volatile 
suspended solids. The rates of gas production aver- 
aged about 0.9 liters/gram BOD used, with an 
energy yield of 20,000 J/g BOD utilized for units 
with solids retention times over 25 days. The mini- 
mum solids retention time was estimated to be 
greater than 10 days. However, the measured mini- 
mum solids retention time was actually less than 7 
days. Other factors necessary for process stability 
are considered, along with operating costs and 
some possible energy saving modifications. 
(Geiger-FRC) 
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ANAEROBIC TREATMENT OF WASTES CON- 
TAINING METHANOL AND HIGHER ALCO- 
HOLS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

G. Lettinga, W. de Zeeuw, and E. Ouborg. 

Water Research, Vol 15, No 2, p 171-182, Febru- 
ary, 1981. 6 Fig, 5 Tab, 21 Ref. 


Descriptors: *Fermentation, *Alcohols, *Anaero- 
bic digestion, *Sludge digestion, Microbial degra- 
dation, Chemical oxygen demand, Sewage sludge, 
Waste water treatment, Biological treatment, 
Methane, Trace elements, Anaerobic bacteria, 
Volatility, Carbohydrates, Biodegradation. 


Continuous and batch experiments were carried 
out to evaluate the anaerobic digestion of a fusel 
oil containing about 50% methanol and 50% 
higher alcohols. The ‘Upflow Anaerobic Sludge 
Blanket’ (UASB) process was used in the continu- 
ous experiments. This process employed a sugar 
beet waste-grown anaerobic (SBA) sludge as ino- 
culum. The SBA sludge was highly settleable and 
superior to digested sewage sludge as seed material 
for the treatment process. The breakdown of 
higher alcohols starts immediately, and that of 
methanol, a few days later. Using the UASB 
system, a space sludge load of up to 20 kilograms 
chemical oxygen demand/cubic meter/day could 
be handled within the first week. Contrary to 
previous studies in the literature, the sludge is able 
to ferment volatile fatty acids (VFA) and methanol 
rapidly and simultaneously under favorable condi- 
tions. The presence of the right trace elements is 
important to the stability of the process. At pres- 
ent, the operation of a fail-proof anaerobic process 
for the treatment of methanolic wastes cannot be 
uaranteed. (Geiger-FRC) 
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SUBMERGED COMBUSTION FOR SLUDGE 
DIGESTION, 
Water Services, Vol 84, No 1018, p 718-719, De- 
cember, 1980. 


Descriptors: *Submerged combustion, *Anaerobic 
digestion, *Sludge digestion, Sewage treatment, 
*Waste water treatment, Activated sludge, Diges- 
tion, Industrial wastes, Municipal wastes. 


A 200,000 BTU submerged combustion unit for 
sludge digestion was installed at the Welshpool 
Sewage Treatment Works in November, 1978. Re- 
sults to date indicate that digestion time was re- 
duced to 12-15 days from 91 days for the custom- 
ary cold retention time. The anaerobic digester is 
15 m x 4.6 m x 2.7 m deep. It is maintained at 35C 
by burning natural gas at about 5.3 cu m per hour. 
Submerged combustion burners use a submerged 
flame burning below the liquid surface. This is 
very efficient (97% at 35C and 88% at 60C) and 
operates on any gas or liquid fuel having a calorific 
value greater than 150 BTU per cu foot. Applica- 


tions for submerged combustion equipment are 
separation and neutralization of waste liquors, ac- 
celerated sludge digestion, killing pathogens, and 
recarbonation of alkaline industrial and municipal 
wastes. (Cassar-FRC) 
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AUTOMATIC COMPUTERIZED COMPUTA- 
TION OF AN OPTIMAL SEWERAGE NET- 
WORK BY DYNAMIC PROGRAMMING, 

Tahal Consulting Engineers Ltd. Tel 

(Israel). 

For primary bibliographic entry see Field 6A. 
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Aviv 


COMPUTER-BASED MONITORING FOR 
AVONMOUTH STW. 

For primary bibliographic entry see Field 7B. 
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RENOVATION OF WASTE WATER BY SOIL 
COLUMNS FLOODED WITH PRIMARY EF- 
FLUENT, 

Science and Education Administration, Phoenix, 
AZ. Water Conservation Lab. 

J. C. Lance, R. C. Rice, and R. G. Gilbert. 

Journal of the Water Pollution Control Federation, 
Vol 52, No 2, p 381-388, February, 1980. 5 Fig, 2 
Tab, 13 Ref. 


«Descriptors: *Waste water treatment, *Ground- 
water recharge, *Infiltration rates, Land disposal, 
Ultimate disposal, Vegetation effects, Nitrogen 
compounds, Phosphorus compounds, Phosphates, 
Organic compounds, Coliforms, Viruses, Disposal, 
Induced infiltration, *Water reuse. 


The rapid infiltration method was used to flood 
soil columns (2.75 meters long and 15 cm diameter) 
with primary effluent to test the feasibility of this 
energy-saving method, which has been used suc- 
cessfully to remove pollutants from secondary ef- 
fluent. The good removal rates obtained in labora- 
tory studies show that the high-rate land filtration 
method may be used to treat primary effluent 
directly and eliminate secondary effluent treat- 
ment. Nitrogen removal was 45.6 and 81.8% for 
non-vegetated and vegetated columns, respective- 
ly. Phosphate-phosphorus levels ranged from 66 to 
712% after a wave of phosphate was leached from 
the columns. This phosphate release was probably 
caused by the phosphate retained on the columns 
during previous experiments. Most of the organic 
carbon was removed - influent concentration, 75 
mg per liter, and effluent, 6.9 mg per liter. Fecal 
coliforms concentration in the influent was 0.65 
million to 20 million per 100 ml water. Soil adsorp- 
tion removed all but 0 to 186 per 100 ml water. 
Coliform removal was the same on vegetated and 
non-vegetated columns. Poliovirus at a level of 
12,000 plaque forming units per ml was totally 
absorbed in 80 cm. During 34 weeks of intermittent 
flooding, infiltration rates in soil columns exposed 
to the atmosphere declined by only 3%. During 
the second 34 weeks, infiltration dropped by 30%, 
indicating a need for cultivation. Infiltration rates 
were the same for vegetated and non-vegetated 
columns. Soil not exposed to sunlight had 50% 
reduced infiltration rates in 4 months of intermit- 
tent flooding. (Cassar-FRC) 
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THE ROLE OF ADSORPTION IN BIOLOGI- 
CALLY EXTENDED ACTIVATED CARBON 
COLUMNS, 

Maine Univ., Orono. 

J. D. Lowry, and C. E. Burkhead. 

Journal of the Water Pollution Control Federation, 
Vol 52, No 2, p 389-398, February, 1980. 9 Fig, 4 
Tab, 9 Ref. 


Descriptors: *Activated carbon, *Adsorption, 
*Waste water treatment, Biodegradation, Sand, 
Coal, Organic compounds. 


Activated carbon did not promote biological activ- 
ity to a greater extent than sand and coal on water 
treatment adsorption columns. Activated carbon is 
more expensive, less durable, and much harder to 


24 


backwash than sand. Data indicated that adsorp- 
tion was not a factor in increased biological re- 
moval; in fact, the microorganisms on the surface 
impeded adsorption and caused a large pressure 
loss on the column. The author stated that the vast 
internal pore structure of activated carbon is un- 
available to the large microorganisms, and there- 
fore the activated carbon behaves no differently 
than a relatively inert medium. (Cassar-FRC) 
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EVALUATION OF EXTENDED AERATION 

ACTIVATED SLUDGE PACKAGE PLANTS, 

WTC, Burlington (Ontario). 

P. H. M. Guo, D. Thirumurthi, and B. E. Jank. 

Journal of the Water Pollution Control Federation, 

Me: - No 1, p 33-42, January, 1981. 4 Fig, 8 Tab, 
ef. 


Descriptors: *Package plants, *Activated sludge, 
*Performance, *Costs, *Waste water treatment, 
Operation and maintenance, National Sanitation 
Foundation, Aeration, On-site tests, Ice, Suspend- 
ed solids, Biological oxygen demand, Evaluation, 
Quality control, Effluent. 


Performance of 20 package waste water treatment 
plants produced by 6 different manufacturers was 
evaluated during May-October 1976 by the Na- 
tional Sanitation Foundation. Plants ranged in size 
from 8 to 454 cu m per day, and they all treated 
domestic wastes exclusively by the extended aer- 
ation activated sludge process. Only 4 of the plants 
roduced effluent of satisfactory quality. Median 
ODS ranged from 37 to 290 mg per liter; sus- 
pended solids, 13 to 156 mg per liter. The major 
cause of poor performance was operator-related: 
insufficient manpower or lack of training. Other 
process and equipment problems were insufficient 
biomass, improper aeration, floating sludge, offen- 
sive odors, lack of sludge treatment facilities, me- 
chanical breakdown of comminutors, clogging of 
air diffusers and sludge return systems, malfunction 
of the skimming device, and ice formation in the 
clarifiers. Design capacity and equipment costs 
were correlated. Using the equation provided, a 
100 cu m per day plant would cost $45,000 as of 
1977. Operating and maintenance costs for the 20 
plants in 1975 ranged from $410 for a plant de- 
signed for 49 cu m per day and operating at 8 cum 
per day to $4,840 for a 454 cu m per day plant 
sears at 173 cu m per day. (Cassar-FRC) 
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SOURCES OF SOLUBLE ORGANIC NITRO- 
GEN IN ACTIVATED SLUDGE EFFLUENTS, 
Stanford Univ., CA. Dept. of Environmental Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
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PRODUCTION OF SOLUBLE ORGANIC NI- 
TROGEN DURING ACTIVATED SLUDGE 
TREATMENT, 

Stanford Univ., CA. Dept. of Environmental Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
W81-02618 


MUNICIPAL WASTE WATER REUTILIZA- 
TION ON CULTIVATED SOIL, 

Brigham Young Univ., Provo, UT. 

For primary bibliographic entry see Field SE. 
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MIXING EFFICIENCIES IN FULL-SCALE AN- 
AEROBIC DIGESTERS BY TRACER METH- 


ODS, 

Canviro Ltd., Waterloo (Ontario). 

H. D. Monteith, and J. P. Stephenson. 

Journal of the Water Pollution Control Federation, 
Vol 53, No 1, p 78-84, January, 1981. 6 Fig, 16 Ref. 


Descriptors: *Mixing, *Anaerobic digestion, 
*Tracers, Digestion, Efficiencies, Sodium fluoride, 
*Waste water treatment. 


Mixing patterns in two digester systems were stud- 
ied with a sodium fluoride tracer. In the primary 





digestion tanks, up to 77% of the volume was a 
dead zone with respect to active mixing. In an- 
other case, shortcircuiting allowed 61% of the 
throughput of the primary digester to avoid treat- 
ment. Transferring sludge from primary to second- 
ary digester concurrent with sludge dewatering 
caused nearly 100% shortcircuiting. Inadequate 
mixing leads to many problems: incomplete stabili- 
zation of raw sludge, reduced energy recovery by 
methane gas production, reduced pathogenic orga- 
nism destruction, and system overdesign. (Cassar- 


FRC) 
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ANAEROBIC DIGESTION OF BREWERY BY- 

PRODUCTS, 

Pennsylvania Univ., PA. Dept. of Civil and Urban 

Engineering. 

J. D. Keenan, and I. Kormi. 

Journal of the Water Pollution Control Federation, 

yy No 1, p 66-77, January, 1981. 6 Fig, 8 Tab, 
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Descriptors: *Brewery industry, *Anaerobic diges- 
tion, *Methane, Industrial wastes, *Waste water 
treatment, Gases, Digestion, Fermentation, Organ- 
ic matter, Energy, Costs. 


Mesophilic anaerobic fermentation reduced organ- 
ic loading of brewery waste water and produced 
methane gas during laboratory tests with three 14 
liter vessels. Most favorable conditions for diges- 
tion were 10 days retention time and a loading rate 
of 6 grams substrate per liter per day. At rates 
greater than this, digester failure occurred. Meth- 
ane gas production was 0.33 liters at a loading rate 
of 2 g per liter per day and 0.30 liters at 6 g per 
liter per day. Gas production increased with deten- 
tion time: 8 to 15 days, 0.32 to 0.41 liters per g dry 
substrate respectively. Cost estimates showed that 
a 1000 cu ft digestion plant could produce methane 
at a cost of $1.19 per million BTU. This represents 
34% of the natural gas requirements of a brewery 
or 17% of total energy requirements. (Cassar- 


FRC) 
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VACUUM WASTE WATER COLLECTION: 
THE ALTERNATIVE SELECTED IN QUEEN 
ANNE’S COUNTY, MARYLAND, 

O’Brien and Gere Engineers, Inc., Dover, DE. 
A. F. Hassett, and J. C. Starnes. 

Journal of the Water Pollution Control Federation, 
Vol 53, No 1, p 59-65, January, 1981. 2 Tab, 7 Ref. 


Descriptors: *Queen Anne’s County, Maryland, 
*Vacuum sewers, *Waste water, *Sewerage, 
Design criteria, Costs, Capital costs, Operating 
costs, Maintenance costs, *Waste water treatment. 


Queen Anne’s County, Maryland, has chosen the 
vacuum waste water collection system to serve a 
5,000 population in a 766 hectare area of low-lying 
land interlaced with tidal creeks and bays. There 
are 1,800 residences and commercial establish- 
ments, including restaurants, marinas, and seafood 
processing plants. Present disposal is by on-site 
systems, most of which are malfunctioning. 
Vacuum sewers collect waste by maintaining nega- 
tive pressure at central collection stations. When 
waste water from individual service has reached a 
given level in the holding tank, a pressure sensor 
opens a valve, allowing the material to be exhaust- 
ed into the sewer line. The reintroduction of at- 
mospheric air again closes the valve. Capital costs 
for several alternative systems are as follows: 
vacuum, $8.1 million; pressure, $10.4 million; and 
gravity, $15.5 million. Annual operating and main- 
tenance costs are $893,000, $1.117 million, and 
$1.737 million respectively. Design criteria include 
an air to liquid ratio of 2:1, pressure differential of 
5.6 meters, minimum pipe slope of 0.25%, one 
vacuum valve for every 2 residential units, waste 
water introduced in 10 gallon slugs, design peak 
flow 0.031 liters per second for each residential 
unit, 61,000 meters of sewers, and 1,050 vacuum 
valves. Difficulties in earlier systems are recog- 
nized and should be eliminated from this proposed 
system. (Cassar-FRC) 
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TESTING AERATION EQUIPMENT IN CON- 
VENTIONAL ACTIVATED SLUDGE P' ; 
Kansas Univ., Lawrence. Dept. of Environmental 
ey ere: g- 

R. E. McKinney. 

Journal of the Water Pollution Control Federation, 


Vol 53, No 1, p 48-58, January, 1981. 10 Fig, 10 
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Descriptors: *Activated sludge, ‘*Aeration, 
*Oxygen demand, *Mixing, Operation, *Waste 
water treatment, Aerobic treatment, Dissolved 
oxygen, Milwaukee, Denver, Detroit, Memphis. 


Evaluation of aeration in conventional activated 
sludge plants in 4 cities showed that measurement 
of oxygen uptake rate and dissolved oxygen at 
— intervals along the length of the from 
influent to effluent end gave data useful in evaluat- 
ing actual oxygen transfer. All tanks studied, from 
single-pass to ten-pass, showed the same rapid 
mixing pattern. The oy on uptake rate dropped 
rapidly during the first third of the length of the 
tank, to a point of relatively constant decrease, at 
which the rate of decrease was controlled by the 
rate of oxygen transfer under oxygen limiting con- 
ditions. The change in ben ama uptake after the 
initial drop was used to evaluate the oxygen trans- 
fer rate. In aeration tanks where aerobic conditions 
were reached, the oxygen uptake rate at the point 
where the system became completely aerobic was 
used to check the value obtained under oxygen 
limiting conditions. (Cassar-FRC) 
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FAULT TREE ANALYSIS AND TREATMENT 

PLANT INSTRUMENTATION, 

Tennessee Valley Authority, Muscle Shoals, AL. 

D. L. Kelley, and R. C. Allison. 

Journal of the Water Pollution Control Federation, 

Ms No 1, p 43-47, January, 1981. 3 Fig, 1 Tab, 
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Descriptors: *Instrumentation, *Monitoring, 
*Fault tree analysis, Analysis, *Waste water treat- 
ment, Control systems. 


A monitoring system was designed for a small 
waste water treatment plant serving a town of 3000 
people. The technique used was fault tree analysis, 
a concise and orderly description of the various 
occurrences within a system that can result in an 
undesirable event, such as failure of one of the 
treatment processes. The fault tree analysis of the 
chlorination process is shown in detail. Possible 
types of failure were pinpointed: primary, loss of 
chlorine gas flow; and secondary, insufficient chlo- 
rine gas flow--with consequences of each. Tertiary 
failures were those occurring outside the system, 
but affecting operations, e.g., cold temperatures. 
Using this analysis, sensors were easily assigned to 
desired points in the process. An input-output flow 
of the entire monitoring system shows 16 sensor 
points measuring levels, flows, turbidity, and pres- 
sure. (Cassar-FRC 
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NITRIFICATION IN ROTATING BIOLOGICAL 
CONTACTORS, 

Manhattan Coll. Bronx, NY. Environmental Engi- 
neering and Science Program. 

J. A. Mueller, P. Paquin, and J. Famularo. 

Journal of the Water Pollution Control Federation, 
Vol 52, No 4, p 688-710, April, 1980. 21 Fig, 9 
Tab, 15 Ref. 


Descriptors: *Mathematical models, *Nitrification, 
*Design, Temperature, Kinetics, *Waste water 
treatment, Biochemical oxygen demand, Calibra- 
tions, Mass transfer, Rotating biological contac- 
tors. 


A model of rotating biological contactors (RBC) 
was developed, calibrated, and verified. The model 
is applicable to soluble organic carbon (BOD or 
COD) removal, nitrification, and soluble nitrogen 
removal. Material balance equations are numerical- 
ly integrated to yield concentrations of the carbo- 
naceous and nitrogenous substrates in the liquid 
film and biofilm attached to the rotating media, as 
well as concentrations in the mixed tank and efflu- 


ent liquid from each stage. The model is successful 
because it incorporates the basic principles of mass 
transfer and simultaneous reaction in a steady-state 
mathematical model. The kinetic rate constants 
used to describe the performance of the Gladstone, 
Michigan plant were related by a temperature 
factor of 1.1. The model was tested for six different 
operating conditions for Gladstone, but further 
testing is recommended with waste waters of dif- 
ferent character. The model allows the designer to 
describe process performance with a single set of 
temperature-corrected kinetic coefficients for a 
particular waste. (Small-FRC) 

'W81-02625 


MECHANISM UNDERLYING THE REMOVAL 
OF ORGANIC MICROPOLLUTANTS DURING 
FLOCCULATION BY AN ALUMINUM OR 
IRON SALT, 


Societe Lyonnaise des Eaux et de l’Eclairage 
(France). 

P. Thebault, J. M. Cases, and F. Fiessinger. 

Water Research, Vol 15, No 2, p 183-189, Febru- 
ary, 1981. 7 Fig, 3 Tab, 19 Ref. 


Descriptors: *Coagulation, *Organic wastes, 
Water pollution, Separation techniques, Adsorp- 
tion, Flocculation, Pesticides, Lindane, *Waste 
water treatment, Minerals, Tertiary treatment, Or- 
ganic compounds, Potable water. 


The removal of micropollutants from waste waters 
during the — step of treatment would 
= a cost effective method for handling harm- 
‘ul organics. The possibility of using basic alumi- 
num polychloride and ferric chloride for the re- 
moval of lindane, benzopyrene, diethylphthalate 
and dibutylphthalate was investigated in labora- 
tory tests. Water samples taken from the western 
Paris distribution system and free of mineral col- 
loids were spiked with known amounts of the 
micropollutant before coagulation-flocculation in 
an FLH6 Hydrocure flocculator. Generally, the 
reduction of the micropollutants was poor, except 
for benzopyrene, with a 62% reduction on both 
mineral coa; its. For lindane and benzopyrene, 
the adsorption isotherms were found to obey 
Henry’s law. For diethyl- and dibutylphthalates, 
the adsorption was attributed to a first order phase 
change in the adsorbed layer due to the influence 
of lateral bonds. The efficiency of the removal 
should be improved by controlling the formation 
of Al or Fe coagulant species which would favor 
adsorption. (Geiger-FRC) 
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5E. Ultimate Disposal Of Wastes 


SELECTED HYDROLOGIC DATA FROM THE 
VICINITY OF RAYBURNS AND VACHERIE 
SALT DOMES, NORTHERN LOUISIANA 
SALT-DOME BASIN, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

G. N. Ryals, and R. L. Hosman. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $2.75 in paper 
copy, $3.50 in microfiche. Geological Survey 
Open-File Report 80-217, July, 1980. 17 p, 3 Fig, 7 
Tab, 5 Ref, 2 Plates. 


Descriptors: *Hydrologic data, *Nuclear wastes, 
*Underground waste disposal, *Radioactive waste 
disposal, *Louisiana, Water quality, Hydrogeo- 
logy, Groundwater movement, Surface-ground- 
water relationships, Water analysis, Radiochemical 
analysis, Hydrographs, Northern Louisiana salt- 
dome basin, Rayburns salt dome(LA), Vacherie 
salt dome(LA). 


The U.S. Department of Energy is considering salt 
domes in northern Louisiana as possible sites for 
storage of nuclear waste. As part of this National 
Waste Terminal Storage (NWTS) Program, the 
U.S. Geological Survey is conducting a regional 
study of the geohydrology of the northern Louisi- 
ana salt-dome basin. Field studies involving the 
collection of data began in 1977. Data-collection 
networks were established for both ground- and 
surface- water sources, primarily in the vicinity of 
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two salt domes, Rayburns and Vacherie. Ground- 
water data collection involved measuring water 
levels and sampling existing production wells and 
test wells drilled by the Louisiana State University 
for Environmental Studies. Samples were analyzed 
for one or more of the following categories of 
chemical constituents: inorganic, trace metal, and 
radiochemical. A network of surface-water stations 
was set up for measuring discharge and collecting 

riodic samples. Initial sampling was for analysis 
or inorganic chemical constituents and radioactive 
elements. Subsequent sampling has been for inor- 

ic chemical constituents. (USGS) 
81-02456 


GEOHYDROLOGY OF THE KEECHI, MOUNT 
SYLVAN, OAKWOOD, AND PALESTINE SALT 
DOMES IN THE NORTHEAST TEXAS SALT- 
DOME BASIN, 

Geological Survey, Austin, TX. Water Resources 
Div. 

J. E. Carr, S. J. Halasz, and H. B. Peters. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $12.00 in paper 
copy, $7.75 in microfiche. Geological Survey 
Open-File Report 80-2044 (WRI), 1980. 39 p, 18 
Fig, 1 Tab, 98 Ref. 


Descriptors: *Hydrogeology, *Radioactive waste 
disposal, *Groundwater, ‘*Aquifers, *Texas, 
Aquifer characteristics, Groundwater movement, 
Geohydrologic units, Evaluation, Northeast Texas, 
Salt domes. 


The U.S. Department of Energy is considering the 
feasibility of using salt domes in the northeast 
Texas salt-dome basin as repositories for radioac- 
tive wastes that may require complete confinement 
for as much as 250,000 years. Four of fourteen 
known shallow piercement salt domes within the 
basin--Keechi, Mount Sylvan, Oakwood, and Pal- 
estine Salt Domes--have been selected as candidate 
domes for further study and possible selection as 
storage sites. Dissolution may exist at all four 
candidate salt domes, possibly through contact 
with Cretaceous or Tertiary aquifers, or through 
fault systems in the vicinity of the domes. Strata 
overlying and surrounding Palestine and Keechi 
Salt Domes have been arched into steeply-dipping 
folds that are complexly faulted. Similar conditions 
exist at Oakwood and Mount Sylvan Domes, 
except that the Tertiary strata have been only 
moderately disturbed. Cap rock, which is generally 
accepted to be an indication of salt dissolution, is 
present in varying amounts over all four domes. 
Saline water has been reported at the surface at all 
candidate domes except Oakwood, but only two 
water wells near the domes yield water containing 
possible anomalous concentrations of dissolved 
chloride--one at Keechi and one at Oakwood. Pos- 
sible subsurface plumes of saline water, which are 
indications of instability, exist at all four domes. 
Additional problems concerning the hydrologic 
stability of Oakwood and Palestine salt domes have 
resulted from the disposal of oil-field saline water 
in the cap rock at the Oakwood dome and previous 
solution mining of salt at the Palestine dome. Addi- 
tional investigations are needed to determine if a 
selected dome is hydrologically stable. Needed 
investigations include (1) more complete compara- 
tive analysis of the regional and local geohydrolo- 
gic system; (2) a site-specific drilling and sampling 
program to analyze the cap rock-aquifer boundary, 
sediment distribution, hydreulic-parameter vari- 
ations, hydraulic-head relationships, and hydroche- 
mical patterns; and (3) mass-transport computer 
modeling of groundwater flow at the domes. 


(USGS) 
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REMOVAL AND RECOVERY OF METALS 
AND PHOSPHATES FROM MUNICIPAL 
SEWAGE SLUDGE, 

Waterloo Univ. (Ontario). Dept. of Chemical En- 


Bs. Sontt. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-221245, 
Price codes: A03 in paper copy, AO] in microfiche. 
Environmental Protection Agency Report EPA- 
600/2-80-037, June, 1980. 45 p, 3 Fig, 15 Tab, 25 


Ref. R-804669. 


Descriptors: *Sludge disposal, *Metals, *Waste re- 
covery, *Cost analysis, *Incineration, Chemical 
sludge, Activated sludge, Heavy metals, Waste 
water treatment, Phosphorus removal, Iron, Alu- 
minum, Zinc, Magnesium, Nickel, Manganese, 
Chromium, Copper, Lead. 


Incineration is the most rapidly growing method of 
sludge disposal despite problems with the quantity, 
and the phosphate and metals content of the ash. If 
it were possible to remove metals and phosphates 
from sludge prior to incineration, the resulting ash 
would be innocuous with a low metal content, the 
ash volumes would be reduced and the calorific 
value of the sludge feed to the incinerator would 
be enhanced. The technical and economic aspects 
of acid extracting heavy metals and phosphates 
from municipal chemical sludges and subsequently 
recovering them by lime neutralization were stud- 
ied using an anaerobically digested chemical 
sludge to which ferric chloride had been added as 
a phosphate precipitant, and an aerobic waste acti- 
vated sludge to which alum had been added for 
phosphate control. Adequate extractions of phos- 
phorus, iron, aluminum, zinc, magnesium, nickel 
and manganese can be obtained from either sludge 
or filter cake at a pH of 1.5, using sulfuric acid. 
Chromium extractions vary from 50% to 90%, and 
copper cannot be extracted from anaerobic sludge, 
but does extract from aerobic systems. Lead is not 
extracted. The resulting acid extracted residual 
solids show removal of from 50% to 70% of the 
ash-forming inorganics. The calorific value in- 
creases from 30% to 40%. The cost of the extrac- 
tion and recovery process is such that the value of 
recovered chemicals or metals will ony 20% 
to 30% of estimated annual total cost. The major 
cost factor is the expense of reagents for recovery 
of chemicals. (Moore-SRC) 

W81-02505 


CHEMICAL AND BIOLOGICAL TREATMENT 
OF THERMALLY CONDITIONED SLUDGE 
RECYCLE LIQUORS, 

Burgess and Niple Ltd., Columbus, OH. 

M. B. Heyda, J. D. Edwards, and R. F. Noland. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-213085, 
Price codes: AOS in paper copy, AO! in microfiche. 
Environmental Protection Agency Report EPA- 
600/2-80-020, June, 1980. 75 p, 17 Fig, 22 Tab, 29 
Ref. 11010 DKI. 


Descriptors: *Sludge disposal, *Chemical treat- 
ment, *Biological treatment, Color removal, Waste 
water treatment, Biological oxygen demand, Heat 
treatment, Costs, Recycling, Lime, Clarification, 
Activated sludge process, Thermal conditioning. 


Some municipal waste water treatment facilities 
use thermal conditioning as a sludge processing 
method. A by-product of this process is a highly 
concentrated recycle liquor which is often re- 
turned to the main treatment facilities; this may 
result in overloading the plant. The feasibility, 
effectiveness, and benefits of chemical and biologi- 
cal treatment processes for treating undiluted ther- 
mally conditioned sludge recycle liquors were 
evaluated. Chemical treatment consisted of hydrat- 
ed lime addition followed by clarification. Biologi- 
cal treatment was achieved in a high rate activated 
sludge plant. Biochemical oxygen demand (5 day) 
averaged 26% for the chemical system and 93% 
for the biological system. Color was reduced in 
both systems by at least 90%. On a pollutant 
removal basis, biological treatment is cost effec- 
tive. Total annual costs for treatment of recycle 
liquor generated from thermal conditioning of mu- 
nicipal sludges were: chemical, $0.012/kg; biologi- 
cal, $0.027/kg of sludge. (Moore-SRC) 

W81-02506 


SALT MARSH CREATION: 
SEWAGE, 

Georgia Univ., Sapelo Island. Marine Inst. 
For primary bibliographic entry see Field 5C. 
W81-02542 


IMPACT OF 


UTILISATION OF SEWAGE SLUDGE ON 
LAND--THE CADMIUM 


ANGLE. 
For primary bibliographic entry see Field 3C. 
W81-02586 


SEWAGE SLUDGE HYGIENISATION PLANT 
SUPPLIES 


Sulzer Bros. Ltd., Winterthur (Switzerland). 
For primary bibliographic entry see Field 3C. 
W81-02591 


CONCENTRATIONS OF HEAVY METALS IN 
FORTY SEWAGE SLUDGES IN ENGLAND, 
Imperial Coll. of Science and Technology, London 
(England). Public Health emp | Lab. 

For primary bibliographic entry see Field 5A. 
W81-02594 


METALS REMOVAL AND RECOVERY FROM 
MUNICIPAL SLUDGE, 

Los Angeles County Sanitation Districts, Whittier. 
San Jose Creek, Water Quality Lab. 

R. L. Jenkins, B. J. Scheybeler, M. L. Smith, R. 
Baird, and M. P. Lo. 

Journal of the Water Pollution Control Federation, 
a No 1, p 25-32, January, 1981. 6 Fig, 7 Tab, 


Descriptors: *Metals, *Sludge treatment, *Acids, 
*Chelation, Trace elements, tion techniques, 
Heavy metals, Sulfuric acid, Neutralization, Lime, 
Activated sludge, Ultimate disposal, Disposal, 
Chemical reactions, Chemical degradation, Zinc, 
Copper, Lead, Iron, Chromium, Cadmium, Nickel, 
Ethylenediamine tetraacetic acid. 


Neither solubilization with sulfuric acid nor chela- 
tion with EDTA was an economically feasible 
method of removing toxic trace metals from 
sewage sludge prior to ultimate disposal in the 
ocean, on farmland, or by incineration. Chemical 
costs were up to $71.66 per metric ton for the acid- 
lime process, more for EDTA. In addition, the 5 to 
10 fold dilution added undesirable amounts of 
water to the sludge. Lime was used to neutralize 
the acid and precipitate the metals. Metals were 
removed to a greater degree from the undigested 
sludges--primary and waste activated--than from 
digested sludges--primary and waste activated. In 
the 1 hour acid treatment, using between half and 2 
times the stoichiometric dose, Pb, Cd, and Cu were 
the most difficult to solubilize. Fe, Cr, Ni, and Zn 
solubilized more readily. In EDTA treatment Cd 
and Ni removal were similar to acid treatment; Fe, 
Cr, and Zn less; and Pb and Cu significantly in- 
creased. (Cassar-FRC) 
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MUNICIPAL WASTE WATER REUTILIZA- 
TION ON CULTIVATED SOIL, 

Bri Young Univ., Provo, UT. 

R. E. Terry, and R. L. Tate, III. 

Journal of the Water Pollution Control Federation, 
MJ 53, No 1, p 85-88, January, 1981. 7 Tab, 15 
Ref. 


Descriptors: Ultimate disposal, Disposal, *Waste 
water disposal, *Nutrients, Grasses, Waste water 
treatment, Nitrogen compounds, Phosphorus com- 
a Nitrates, Phosphates, Crops, Irrigation, 

ffluents, Everglades, Land application, Soil dis- 
posal fields, *Municipal waste water, *Water reuse, 
Agriculture. 


Secondary effluent was effectively renovated in 
Pahokee muck, the most prevalent soil in the Ever- 

les agricultural area. The optimum conditions 
‘or treatment were as follows: effluent application 
rate, less than 5 cm week; use of a crop; and a 
water table above 75 cm. Effluent or polishing 
pond water was applied at rates of 2.5, 5.0, and 7.5 
cm per week for 19 weeks in a single application 
weekly to soil cores 95 cm long. More than 94% of 
added phosphate was retained by the soil; this was 
not affected by the loading rate. At 2.5 and 5.0 cm 
per week loading, 70% of the inorganic nitrogen 
was retained; 25% at the 7.5 cm week rate. 
Comparisons with spe water and deionized water 
showed similar phosphate removal by the soil. 





More inorganic —— appeared in the leachate 
when waste water effluent was applied to soil than 
when pond water was applied, in spite of the fact 
that inorganic a levels in both liquids were 
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5F. Water Treatment and 
Quality Alteration 


WATER QUALITY CHANGES DURING DIS- 
TRIBUTION, 

Ontario Ministry of the Environment, Toronto. 
Pollution Control Branch. 

For primary bibliographic entry see Field 5A. 
W81-02444 


WATER-RELATED SEDIMENT PROBLEMS, 
For primary bibliographic entry see Field 8A. 
W81-02515 


PRECHLORINATION AND TRIHALOMETH- 
ANE FORMATION AT WATER TREATMENT 
PLANTS, 

Ontario Ministry of the Environment, Toronto. 
Pollution Control Branch. 

A. H. Vajdic. 

Research Publication No 84, 1980. 16 p, 7 Fig, 1 
Tab, 12 Ref. 


Descriptors: *Chlorination, Water pollution 
sources, *Water treatment, *Microbiological stud- 
ies, *Chlorinated hydrocarbons, Pollutants, Water 
pollution effects, Drinking water, Hydrocarbons, 
Pollutant identification, Potable water, Water pol- 
lution control, Pollutant identification, Bioindica- 
tors, Chemical treatment, Clarification, Water use 
efficiency, Water quality control, Water quality, 
Water conditioning. 


The effect of removing the prechlorination stage (a 
stage implicated in the formation of trihalometh- 
anes (THM) in drinking water, but employed by 
water plants using surface water to control biologi- 
cal growth in settling tanks and filters, to increase 
coagulation efficiency, and lengthening the water- 
chlorine contact time, increasing disinfection effi- 
ciency) from the treatment process was studied on 
a plant scale both with respect to the microbiologi- 
cal quality of the produced water and its THM 
content. THM levels produced at three Metro 
Toronto water plants were studied with/without 
prechlorination. With prechlorination, average 
total THM ranged 10.1-14.9 micrograms/liter, well 
within the maximum acceptable concentration de- 
fined in the Guidelines for Canadian Drinking 
Water Quality (350 micrograms/liter). Without 
prechlorination, THM production appeared lower 
on the rm but organisms of sanitary signifi- 
cance regularly reached the final disinfection stage 
and plankton counts increased in the finished 
water; problems with plant operation also devel- 
oped. Prechlorination stage omission should only 
be considered where properly-designed chlorine 
contact facilities are available, ensuring adequate 
retention times during final disinfection. (Zielinski- 


IPA) 
W81-02547 


DENITRIFICATION OF WATER FOR HUMAN 
CONSUMPTION, 

Societe Generale d’Epuration et d’Assainissement 
Degremont, Suresnes (France). Dept. of Physical- 
Chemical Research. 

Y. Richard, A. Leprince, G. Martin, and C. 
Leblanc. 

Progress in Water Technology, Vol 12, p 173-191, 
1980. 11 Fig, 5 Tab, 14 Ref. 


Descriptors: *Denitrification, *Potable water, 
*Model studies, Nitrification, *Water treatment, 
Waste water treatment, Phosphorus, Carbon, Ni- 
trogen, Nitrates, Nitrites, Biological treatment, 
Sludge, Filters, Consumptive use. 


A biological denitrification process for the removal 
of nitrates in water destined for human use is 
described. The process uses submerged, upward- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


flow type anaerobic filters and fixed or expanded 
beds depending on the rising velocity of the water 
and the characteristics of the support material. The 
treatment of nitrogenous pollution in water des- 
tined for potable use must apply new removal 
processes different from those used for the nitrifi- 
cation/denitrification of waste waters. Models are 
proposed for the specific properties of expanded 
beds which allow calculation of the maximum den- 
itrification rate and the half-saturation coefficient 
with respect to W eye ator During routine operat- 
ing conditions the removal of nitrates in an expand- 
ed bed reactor is controlled by the concentration 
of the sludge, the concentration of the support 
material, and the height, fluid velocity and tem- 
perature. The denitrification reaction is zero-order 
with respect to phosphorus, carbon, and nitrogen. 
(Geiger-FRC) 

W81-02563 


MICROBIOLOGY OF POTABLE WATER, 
Environmental Protection Agency, Dallas, TX. 

M. J. Allen. 

Journal of the Water Pollution Control Federation 
(Literature Review Issue), Vol_52, No 6, p 1807- 
1812, June, 1980. 55 Ref. 


Descriptors: *Microbiology, *Reviews, *Potable 
water, *Water treatment, Bibliographies, Disinfec- 
tion, Storage tanks, Water analysis, Water quality 
control, Organic compounds, Bacteria, Viruses, 
Microorganisms, Coliforms. 


A review of the past year’s literature on microbi- 
ology of potable water concerns bioindicators used 
to judge water quality, methods of virological 
assay, water treatment processes, changes in water 
treatment processes to accommodate increasing 
amounts of organic chemicals in source waters, 
disinfection alternatives (chlorine dioxide, ozone, 
ultraviolet rays, iodine, and electrolytic cells), 
water storage tank problems, and disinfection of 
swimming pool water. (Cassar-FRC) 
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PROCESS FOR PURIFICATION 
TAMINATED WATER, 

G. A. Guter. 

U.S. Patent No 4,206,048, 7 p, 1 Fig, 9 Ref; Official 
Gazette of the United States Patent Office, Vol 
995, No 1, p 226-227, June 3, 1980. 


OF CON- 


Descriptors: *Patents, *Water treatment, *Water 
purification, Separation techniques, *Reverse os- 
mosis, Membrane processes, Anion exchange, Ni- 
trates, Potable water, Chlorides, Regeneration. 


A process removes nitrate ions from a contaminat- 
ed aqueous feed solution and also chloride ion, by 
forcing the solution through a reverse osmosis 
membrane which permits passage of nitrate ions 
through the membrane and into the product water 
while rejecting chloride ion and other anions such 
as sulfate and bicarbonate, and concentrating such 
anions in the brine waste water. An anion ex- 
change resin bed charged in the chloride form is 
placed in the product water during the reverse 
osmosis operation. Reverse osmosis product water 
containing nitrate is treated by the anion exchange 
resin bed to remove the nitrate ions and replace 
them with chloride ions. The resulting product 
water is essentially free of the nitrate impurity and 
a concentrated waste brine stream is obtained con- 
taining essentially chloride salts. When such anion 
exchange bed has exhausted the chloride ions and 
becomes loaded with nitrate ions, the resulting 
anion exchange resin is placed in the concentrated 
waste brine stream to regenerate the anion ex- 
change resin with an equivalent amount of chloride 
ion, liberating the nitrate ion in concentrated form 
into the waste brine concentrate stream. The same 
process will remove contaminant ions similar to 
nitrate such as arsenate, selenate and borate. 
(Sinha-OEIS) 
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PACKAGE PLANTS: A COST-EFFECTIVE SO- 
LUTION TO SMALL WATER SYSTEM TREAT- 
MENT NEEDS. 


‘J 
Environmental Protection Agency, Cincinnati, 


27 
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OH. Drinking Water Research Div. 
For primary bibliographic entry see Field 6B. 
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MECHANISM UNDERLYING THE REMOVAL 
OF ORGANIC MICROPOLLUTANTS DURING 
FLOCCULATION BY AN ALUMINUM OR 
IRON SALT, 

Societe Lyonnaise des Eaux et de Il’Eclairage 
(France). 

For primary bibliographic entry see Field 5D. 
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RAW WATER STUDIES DETERMINE SITING 
OF NEW INTAKE, 

Ottawa-Carleton Regional Municipality (Ontario). 
Works Dept. 

B. C. Hutcheon, and D. W. Smith. 

Journal of the American Water Works Associ- 
ation, Vol 73, No 1, p 16-23, January, 1981. 3 Fig, 
3 Tab, 7 Ref. 


Descriptors: *Sampling, *Water quality, Intakes, 
*Odor, Taste, Runoff, Raw water, Rivers, Frazil 
ice, Ice, Urbanization, Precipitation, Britannia 
Plant, Drinking water, *Ottawa, Coliforms, Sites. 


The City of Ottawa experienced severe taste and 
odor problems in drinking water, particularly 
during spring runoff and after major storms, after 
construction of the Britannia Plant in 1961. This 
plant draws its raw water from the Ottawa River. 
After several attempts to improve water quality by 
diversion and activated carbon treatment, it was 
decided to relocate the intake. During a 4-year 
sampling program, special methods were devel- 
oped to surmount difficulties from adverse weath- 
er, floods, and ice. Sampling stations were installed 
on the river bottom, and water was conducted to 
the basement of the plant through plastic hoses. 
Thus samples were easily available at all times. As 
a result of the study, the intake was extended 500 
feet beyond the original intake. Intake capacity 
was 96 mgd; diameter, 78 inches. To combat frazil 
ice, intake bells were made of fiberglass reinforced 
plastic and the maximum design approach velocity 
limited to 4.5 inches per second at peak flow. Since 
these modifications were completed in 1977, no 
adverse water conditions have resulted from in- 
tense storms or spring runoff. (Cassar-FRC) 
W81-02635 
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SUPPLEMENTAL REPORT ON PHOSPHO- 
RUS MANAGEMENT STRATEGIES. 
International Joint Commission-United States and 


Canada. 
Report, January 30, 1981. 24 p, 3 Append. 


Descriptors: *Phosphorus, *Nutrients, *Water 
quality standards, International agreements, *Inter- 
national waters, *Canada, Management ao 
Phosphorus compounds, Phosphorus removal, Pol- 
lution load, Nutrient requirements, Planning, Inter- 
national commissions, Organizations, Water qual- 
ity, Water quality control, Water quality manage- 
ment, Water properties, Water pollution control. 


The International Joint Commission (IJC) con- 
firmed that the target loads in Annex 3 (given in 
Appendix B) of the 1978 Great Lakes Water Qual- 
ity Agreement are the best presently available esti- 
mates of maximum annual phosphorus loads that 
would achieve Agreement goals. Provided the 
target loads are adopted, the IJC presents a strat- 
egy to attain them, primarily an expansion of the 
strategy that the IJC’s Pollution from Land Use 
Activities Reference Group (PLUARG) found to 
be most cost effective of the measures studied. IJC 
notes that other cost-effective strategies to attain 
target loads may also be possible, and that target 
loads were based on scientific and technical con- 
siderations. Other factors that might be considered 
in the development of target loads and programs to 
meet them include projected impacts of current 
control programs, biological availability, nearshore 
problems, and socio-economic considerations. The 
IJC Governments need to confjrm target loads by 
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May 22, 1981. If further consideration of any of 
these factors is needed, an intensive study program 
is recommended, together with an interim strategy 
of phosphorus management. (Zielinski-IPA) 
W81-02439 


GREAT LAKES SCIENCE ADVISORY BOARD: 
REPORT OF THE AQUATIC ECOSYSTEM OB- 
JECTIVES COMMITTEE. 


International Joint Commission-United States and 
Canada, Windsor (Ontario). 
Report, November, 1980. 127 p, 5 Fig, 17 Tab, 290 


Descriptors: *International waters, *Great Lakes, 
International agreements, *Canada, *Water quality 
standards, Pollutants, Pollution load, Management 
planning, Planning, International commissions, 
Water quality, Water quality control, Water qual- 
ity management, Water pollution control, Haloge- 
nated pesticides, Residual chlorine, Cyanide, Trace 
metals, Nutrients, Water temperature, Nutrient re- 
quirements. 


The objectives and activities of the Aquatic Eco- 
system Objectives Committee (AEOC), with 
regard to the 1978 Great Lakes Water Quality 
Agreement (GLWQA), were summarized and dis- 
cussed. Objectives*and supporting rationale for a 
number of materials and factors related to water 
quality were reviewed. The AEOC recommended 
adoption of specific objectives into the 1978 
GLWQA. These recommendations included that: a 
pentachlorophenol aqueous concentration of 0.4 
micrograms/liter (mcgs/1) should not be exceeded; 
2,3,7,8-tetrachlorodibenzo-para-dioxin (TCDD) 
should be absent from all ecosystem compartments; 
water used for body contact recreation activities 
should be substantially free from bacteria/fungi/ 
viruses that may produce enteric disorders, infec- 
tions or diseases, and that fecal coliform bacteria 
levels should not exceed a logarithmic mean of 200 
fecal coliforms per 100 milliliters; total lead con- 
centrations in unfiltered water should not exceed 
2,3,4, and 5 mcgs/1 in Lakes Superior, Huron, Erie 
(or Michigan), and Ontario, respectively; total re- 
sidual chlorine should not exceed 2 mcgs/I; total 
silver and free cyanide in unfiltered water should 
not exceed 0.1 and 5 mcgs/I, respectively. Recom- 
mendations concerning temperature and nutrients 
were also developed. (Zielinski-IPA) 
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TREATMENT OF IRRIGATION WATER FOR 
THE REMOVAL OF FUNGI AND NEMA- 


TODES, 
South Africa Co-Operation Citrus Exchange, Nels- 


pruit. 

A. Hough. 

The Citrus and Subtropical Fruit Journal (Johan- 
nesburg), No 547, p 20, June, 1979. 


Descriptors: *Fungi, *Nematodes, *Water pollu- 
tion sources, *Irrigation water, *Water treatment, 
Water purification, Filtration, Water quality, 
Aquatic fungi, Pathogenic fungi, Soil fungi, Fungi- 
cides, Microorganisms, Plant diseases, Spores, 
Aquatic animals, Aquatic microorganisms, Irrigat- 
ed land, Irrigation practices, Reservoir operation, 
Runoff, Chlorination, *South Africa. 


Contaminated irrigation water is the major source 
of infestation of arable soil and disease of crop 
plants with fungi and nematodes. Irrigation water 
becomes contaminated from river water derived 
from heavy rain run-off picking up soil-borne 
fungal spores and nematodes. Analysis of Croco- 
dile River water near Nelspruit indicated that 500 
million Phytophthora spores, 2 billion Pythium 
spores and 0.5 million citrus nematode larvae are 
added to one hectare of land for every 100 mm of 
irrigation water applied. Irrigation water can be 
improved by storage in dams for a few weeks. 
Water treatment with a general biocide like chlo- 
rine has little effect. Ultraviolet irradiation is also 
of little help when water quality is not high. Pre- 
liminary filtration is usually used prior to such 
treatments. Flocculation with aluminum sulfate 
and Floccutan and sand filtration can be used, or 
alternately, water can be pumped downwards 
through a series of graded sand filters, but free- 


swimming spores are not retained. Further filtra- 
tion a a cartridge filter coated with diatoma- 
ceous or powdered vermisculite is required. 
Exposure of spores to one part-per-million free 
available chlorine for ten minutes is then required 
for final water sterilization. (Zielinski-IPA) 
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EFFECTS OF STRIP MINING THE ABAN- 
DONED DEEP ANNA S MINE ON THE HY- 
DROLOGY OF BABB’ CREEK, TIOGA 
COUNTY, PENNSYLVANIA, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
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PROTEIN AND NITRATE CONTENT OF 
LEMNA SP. AS A FUNCTION OF DEVELOP- 
MENTAL STAGE AND INCUBATION TEM- 
PERATURE, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 21. 
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TECHNIQUES FOR CREATING 

MARSHES ALONG THE EAST COAST, 
North Carolina State Univ. at Raleigh. 

E. D. Seneca. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 1-5. 4 Ref. 


SALT 


Descriptors: *Vegetation establishment, *Marsh 
management, *Salt marshes, *North Carolina, 
Marsh plants, Dredging, Spoil banks, Estuarine 
environment, Salinity, Shoreline cover, Coasts. 


Open water disposal of dredge material was previ- 
ously carried out in North Carolina. In an effort to 
stabilize the intertidal zone of this dredge material 
by the establishment of salt marshes, smooth cord- 
grass was transplanted or seeded into areas of 
dredge spoil along the coast. Two full above- 
ground growing seasons or about 17 months are 
required for transplants to develop the root and 
rhizome network that binds the substrate together. 
Transplants can be dug at about 150 to 200 trans- 
plants per man-hour and planted at the same rate 
with persons working in a two-man team. Trans- 
plants can be obtained about twice as rapidly with 
mechanical equipment. Seeds can be stored in 
either instant ocean or estuarine water at about 2 to 
4C. Direct seeding is feasible only in the upper half 
of the intertidal zone. For smooth cordgrass to 
maintain itself, salinities around 20 ppt are neces- 
sary; for salinities of 5 to 10 ppt, smooth cordgrass 
will not remain dominant more than 3 or 4 years. 
The marsh will then be invaded by other species, 
which is not necessarily bad because neither sub- 
strate stabilization nor marsh creation is lost. In 
stabilizing estuarine shorelines, vegetation is in cer- 
tain situations a logical alternative to man-made 
structures. (Moore-SRC) 
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CREATION OF A SOUTHEASTERN UNITED 
STATES SALT MARSH ON DREDGED MATE- 
RIAL, 

Georgia Dept. of Natural Resources, Brunswick. 
Coastal Resources Div. 

R. J. Reimold. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 6-22. 10 Fig, 4 Tab. 


Descriptors: *Marsh management, *Salt marshes, 
*Marsh plants, *Vegetation establishment, Spoil 
banks, Estuarine environment, *Georgia, Dredg- 
ing, Water chemistry, Nitrogen, Phosphorus, Fer- 
tilization, Coasts. 


Often it may be necessary to supplement the nutri- 
ent content of soils with commercial fertilized ap- 
orem so that marsh plants can become success- 
‘ully established. Marsh plant, soil interactions 
were evaluated in terms of carbon, nitrogen, and 
phosphorus levels to gain information about nutri- 
ent uptake by marsh plants and to determine marsh 
plant response to fertilizer application. The site 
used for these studies was Buttermilk Sound, Geor- 
gia, which had been used for disposal of dredged 
material. Amounts of nitrogen and phosphorus in 
the water column appear to follow the typical 
estuarine pattern of high concentrations in winter 
and low concentrations in summer. There has been 
no evidence of eutrophication from the fertilizer 
added to the test plots. Sprigs of seven plants 
commonly found in natural marshes near the study 
site were transplanted during June 1975 to the 
research plot. At destructive sampling in Novem- 
ber 1975, sprig height, culm density, aerial biomass, 
and below ground biomass of macroorganic mate- 
rial were determined and compared with the same 
parameters at transplantation. All seven of the 
plants showed an increase in sprig height, aerial 
biomass, and below ground biomass: all except Iva 
frutescens showed an increase in culm density. The 
greatest increase in culm density was found in 
Spartina patens, from 10/square m to 321.5/square 
m. (Moore-SRC) 
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TECHNIQUES FOR CREATING 
MARSHES ALONG THE C. 
COAST, 

H. L. Mason. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 23-24. 


SALT 
IRNIA 


Descriptors: *Salt marshes, *Marsh management, 
*Spartina, *Vegetation establishment, Dredging, 
pte banks, Coasts, Wetlands, Marsh plants, *Cali- 
‘ornia. 


Spartina seed may be difficult to find on the West 
Coast; a good way to locate Spartina seed is to 
look for a patch that is infested with ergot because 
there has to be an embryo present before the ergot 
becomes established. A team of two men in a boat 
can harvest seed by one using a pole to push the 
plant over the boat while the second man snips off 
the seed heads with hedge pruning shears. In two 
days two men harvested enough seed to fill three 
55-gallon drums. Seed can be stored in water under 
refrigeration. Some seed germinates while under 
storage. Cuttings from the rhizomes and fall buds 
both proved satisfactory for planting. Spoil 

can be planted and fertilized. The first year the 
plants did not grow much, but the second year 
they were growing fairly well, and by the third 
year some single bud cuttings had 15 shoots 
coming up. The best area for planting was in the 
lower tidal area. Establishment was very good 
beyond the area of the low-low tide and high-low 
tide. (Moore-SRC) 
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SALT MARSH CREATION IN THE PACIFIC 
NORTHWEST: CRITERIA, PLANTING TECH- 
NIQUES, AND COSTS, 

Wave Beach Grass Nursery, Florence, OR. 

W. E. Ternyik. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 25-27. 1 Tab. 


Descriptors: *Marsh management, *Salt marshes, 
*Marsh plants, “Vegetation establishment, 
*Oregon, Estuarine environment, Coasts, Dredg- 
ing, Wetlands, Spoil banks. 


Pilot test planting of six species of vascular plants 
endemic to the area was carried out at Miller 
Sands, Oregon on dredged material. Species select- 
ed for planting were Eleocharis palustris, Juncus 





balticus, J. effusus, Scirpus validus, Carex lyng- 
byei, and Deschampsia caespitosa. Plants were se- 
lected as near to the early growth stage as possible 
to avoid possible shock. Sites for plant collection 
were selected based on quality and vigor of plants, 
state of growth, site location, plant age, quantity of 
plant stock, and similarity to the test plot. All 
plants were hand dug, cleaned and divided. The 
initial storage method was to heel-in prepared 
plants in sandy intertidal areas, but this method 
was quickly discarded when it was found that the 
plants were so firmly settled after one tide that 
major damage occurred in removal. The second 
method was storage in plastic containers in the 
intertidal marsh areas. Some plants were stored up 
to 5 days without any problems. No site prepara- 
tion was necessary, because of the even, flat terrain 
and uniform sand material. Fertilized plots all re- 
ceived a single application of 11-55-0 pelleted fer- 
tilizer. The growing season was followed from 
June 1975 to November 1975. Cost estimates for 
large scale plantings can be developed after two 
more years. (Moore-SRC) 
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SALT MARSH SOIL DEVELOPMENT, 
Delaware Univ., Lewes. Coll. of Marine Studies. 
J. L. Gallagher. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
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Descriptors: *Salt marshes, *Marsh management, 
*Soil formation, Marsh plants, Vegetation estab- 
lishment, Nutrients, Soil management, Salinity, 
Soil chemistry, Soil physical properties, Coasts, 
Wetlands. 


Salt marsh creation may be considered to be basi- 
cally a problem of developing salt marsh soils from 
marine sediments. Sediments from which natural 
marshes develop are tidally deposited, resulting in 
rather uniform grain size fractionation. Dredging is 
the usual method of deposition of sediments for 
marshes created artificially on the coast. This tech- 
nique leads to complex and variable parent materi- 
al, making the establishment of proper conditions 
for plant growth difficult. Most marsh soils are 
either Histosols or Entisols. The problems associat- 
ed with the development of salt marsh soils from 
marine sediments include: stability, acidity, mois- 
ture, salinity, and nutrients. There are certain 
plants, occurring in the natural marsh, that have 
characteristics which may make them useful in 
facilitating certain desired changes in the substrate. 
Sporobolus virginicus, Distichlis spicata, and Sali- 
cornia virginica are tolerant of a wide range of 
salinities, while Spartina patens is adaptable to 
growth in the upper marsh and drier areas. The 
depth of roots may be important for stabilizing 
soils of for preventing roots from penetrating a soil 
zone which is inhospitable or may contain a con- 
taminant that could be translocated to aerial food 
webs. (Moore-SRC) 
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SALT MARSH SUBSTRATE INTERACTION: 
MICROORGANISMS, 

Skidaway Inst. of Oceanography, Savannah, GA. 
R. B. Hanson. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 35-52. 12 Fig, 2 Tab, 10 Ref. 


Descriptors: *Salt marshes, *Microorganisms, 
*Substrates, *Marsh plants, *Georgia, Estuarine 
environment, Coasts, Dredging, Ecosystem, 
Aquatic habitats, Algae, Yeasts, Bacteria, Cycling 
nutrients, Protozoa, Invertebrates, Buttermilk 
Sound. 


Information on microbial development is needed 
so that comprehensive guidelines can be formulat- 
ed for coastal ecosystem habitat development. Mi- 
crobial colonization in dredge materials planted 
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with marsh plants was investigated at Buttermilk 
Sound, Georgia. From January to July, the con- 
centration of ATP increased in the surface stratum 
but ATP concentrations remained unchanged in 
the 5 to 7 cm and 10 to 12 cm strata. The decrease 
in ATP biomass with depth suggests that the 
carbon input is from the surface, and the source of 
carbon may be from the detrital and algal carbon 
deposited on the surface. In the surface stratum, 
the bacterial populations were generally greater 
than 500,000 colony forming units per gram dry 
weight. The populations were generally an order 
of magnitude lower in the substrata than in the 
surface stratum. The medium to coarse sands at the 
dredged site may account for the low population 
density. The yeast population decreased with 
depth similar to the bacterial populations and ATP 
concentrations. The diversity of the benthic algal 
community increased between January and Sep- 
tember. Protozoans and meiofauna were found in 
most sediments, and the fauna were more abundant 
toward the end of the summer. Based on available 
information, nutrient regeneration by micro- 
benthos and macrobenthos, and tidal input of detri- 
tus play an essential role in coastal ecosystem 
development. (Moore-SRC) 
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MANGROVE SWAMP CREATION, 

Miami Univ., Coral Gables, FL. Dept. of Biology. 
H. J. Teas. 

In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 63-90. 21 Fig, 39 Ref. 


Descriptors: *Mangrove swamps, *Vegetation es- 
tablishment, *Management, Wetlands, Brackish 
water, Estuarine environment, Salinity, Coasts, 
Tidal effects, Light intensity, Wave action, Sedi- 
ment erosion, Stabilization, *Florida. 


A mangrove swamp is a complex ecosystem. Al- 
though the species of plants are relatively few, the 
animals are numerous and diverse. The goal of a 
mangrove planting or replanting program should 
be the development of a functional, diverse ecosys- 
tem. Mangroves require open sunlight for optimal 
growth. The light intensity at ground level under a 
full canopy of mangrove forest may only be 5% to 
10% of the open sun values, which is less than 
seedlings require. Another factor in mangrove es- 
tablishment is tidal depth. Mangroves do not 
become established at substrate elevations substan- 
tially below mean sea level, and decreased tidal 
flushing may kill mangroves, especially red man- 
groves. Mangroves tolerate, but do not require 
saltwater. Mangroves may grow larger in the zone 
of lower, fluctuating salinities some distance into 
an estuary from the shore than they do in saline 
waters near the shore. Shoreline energy from natu- 
ral waves, currents, and boat wakes can wash out 
or topple mangroves. The relatively greater resist- 
ance to wave erosion of the root systems of the 
black and white mangroves in comparison with red 
mangroves is an important factor in shoreline stabi- 
lization and mangrove swamp creation. Another 
enemy of mangrove seedling establishment is float- 
ing trash that can cover, uproot, or break off 
seedlings. Some soils, such as broken coral and 
nutrient deficient leached soils, provide poor sub- 
strates for mangrove development. Root parasites, 
fungus diseases, and damage by the public also 
may effect mangrove seedling establishment. 
(Moore-SRC) 
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COASTAL HABITAT DEVELOPMENT IN THE 
DREDGED MATERIAL RESEARCH PRO- 
GRAM, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 6G. 
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6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


A PROCESS FOR COMMUNITY FLOOD 
PLAIN MANAGEMENT, SUMMARY REPORT. 
Leman Powell Associates, Inc., Alexandria, VA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185282, 
Price codes: A03 in paper copy, A01 in microfiche. 
Office of Water Research and Technology Report 
OWRT TT/80 1 April, 1980. 22 p, 6 Fig, 1 Tab. 
OWRT-C-90066-T(No 9616)(1). 


Descriptors: *Flood plains, *Flood protection, 
*Water management(Applied), *Planning, *Flood 
control, Civil engineering, Flood damage, Flood 
flow, Personnel, Warning systems, Flood routing, 
Flow, Forecasting, Peak discharge, Floods, Hy- 
drology, Runoff, Floodplain zoning, Floodways, 
Discharge(Water), Flow control. 


This summary report calls attention to promising 
methods for managing flood plains, and was de- 
rived from a more extensive Office of Water Re- 
search and Technology planning manual (A Proc- 
ess for Community Flood Plain Management) 
which details the concepts of flood plain manage- 
ment to assist a community to develop sound pro- 
grams. Flood plain management involves the anal- 
ysis and integration of measures used to prevent/ 
mitigate flood damage in a given location to pro- 
tect and preserve natural/environmental/histori- 
cal/cultural values of the plain; employment of 
trained staff; and an understanding of the nature of 
floods, their expected frequency, and their impact 
on the land under consideration. Flood hazard 
potential must be assessed relative to available 
physical data, the economic role of the flood plain, 
and social impacts of flooding, among others. Man- 
agement approaches include reducing flooding sus- 
ceptibility, flood modification, and flood impact 
modification. Pertinent Federal law related to 
flood plain management is summarized, as well as 
available sources of assistance to communities. Fi- 
nally, the features of the flood plain management 
process as a continuing program are delineated. 
(Zielinski-IPA) 
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DEVELOPMENT OF A DIGITAL MODEL OF 
GROUNDWATER FLOW IN DEEPLY WEATH- 
ERED CRYSTALLINE ROCK, 

COUNTY, PENNSYLVANIA, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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APPRAISAL OF POTENTIAL FOR INJEC- 
TION-WELL RECHARGE OF THE HUECO 
BOLSON WITH TREATED SEWAGE EFFLU- 
ENT--PRELIMINARY STUDY OF THE 
NORTHEAST EL PASO AREA, TEXAS, 
Geological Survey, Austin, TX. Water Resources 
Div. 

For primary bibliographic entry see Field 4B. 
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ER MODEL OF THE FERRON SANDSTONE 
AQUIFER NEAR EMERY, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
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COMPUTER PROGRAM FOR NETWORK 
ANALYSIS FOR REGIONAL INFORMATION, 
Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 7A. 
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GROUNDWATER OF COAL DEPOSITS, BAY 
COUNTY, MICHIGAN, 

Geological Survey, Lansing, MI. Water Resources 
Div. 


For primary bibliographic entry see Field 5B. 
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AUTOMATIC COMPUTERIZED COMPUTA- 
TION OF AN OPTIMAL SEWERAGE NET- 
WORK BY DYNAMIC PROGRAMMING, 

Tahal Consulting Engineers Ltd., Tel Aviv 
(Israel). 

E. Kally. 

Water Services, Vol 84, No 1018, p 723-725, De- 
cember, 1980. 3 Fig, 2 Tab, 3 Ref. 


Descriptors: *Computers, *Sewage, *Cost analysis, 
Optimization, Programs, Planning, Data process- 
ing, Project planning, Estimated costs. 


Computer design of a sewage system produced an 
optimum system at 10% lower cost than a manual- 
ly calculated method. Other advantages were: all 
requirements were met (maximum and minimum 
streamflow velocities, maximum and minimum 
ratio of depth of water flowing in pipe to pipe 
diameter, minimum pipe slope, maximum and mini- 
mum excavation depth), human errors were elimi- 
nated, and results were presented in a clear and 
complete printout. The network was made of sec- 
tions of pipes stretching between manholes in a 
loopless format, and used gravitational flow. 
(Cassar-FRC) 

W81-02588 


A USABLE INPUT-OUTPUT FLOW CHART OF 
A MUNICIPAL WATER SYSTEM, 

Consoer Townsend Harris International, Inc., San 
Juan (Puerto Rico). 

V. Bengoechea, D. W. Hendricks, and R. E. 
Krempel. 

Journal of the American Water Works Associ- 
ation, Vol 73, No 1, p 3-8, January, 1981. 3 Fig, 3 
Tab, 3 Ref. 


Descriptors: *Systems analysis, *Input-output anal- 
ysis, *Water distribution, Distribution, Water 
supply, *Fort Collins, Colorado, Planning, Deci- 
sion making, Management, Municipal water. 


An input-output water transactions table is a sys- 
tems analysis tool useful for understanding and 
communicating the many interacting components 
in a municipal water system. An example featuring 
the Fort Collins, Colorado, water system is pre- 
sented. The matrix contains 65 outputs (10 entries 
and 55 internal components) and 68 inputs (13 exits 
and 55 internal components), 200 water transfers, 
and 133 totals of water distributed to and from 
various components. Typical entries are river flow, 
reservoir storage, and infiltration of groundwater 
into the sewer system. Typical exits are ground- 
water, the atmosphere, and water sold to other 
distribution systems. Internal components may be 
raw water, treatment plants, distribution systems, 
users, and sewage treatment plants. All this infor- 
mation is displayed on an 8 feet square color-coded 
magnetic board. One inch squares are labeled with 
different colored magnetic strips. Information may 
be moved around and changed easily. The mass 
balance principle is applied. That is, the total 
system input = total output. For internal compo- 
— the sum of inputs = sum of outputs. (Cassar- 
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IMPACT OF AVAILABILITY OF WATER AND 
COST OF ENERGY INPUTS ON AGRICUL- 
TURAL PRODUCTION IN THE OKLAHOMA 
PANHANDLE, 


Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

For primary bibliographic entry see Field 3F. 
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WATER RESOURCES PROBLEMS AND RE- 
SEARCH NEEDS, NEW YORK STATE, 1982- 


1987, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185357, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Report, October, 1980. 133 p, 24 Fig, 11 Tab, 54 
Ref, 1 Append. 


Descriptors: *Research priorities, *New York, 
*Planning, *Research and development, *Water 
resources development, Water resources hazards, 
Poisons, Safety, Federal Government, Manage- 
ment, Institutions, Project planning, Water quality, 
Water pollution, Water pollution sources, Water 
pollution treatment, Chemical wastes, Effluents. 


Most of New York State water is derived from 
surface waters, mostly for electric utilities/indus- 
tries use with relatively small use for public sup- 
plies; while groundwater uses are proportionately 
higher for public and rural private uses. Water 
problems have been identified in four areas: water 
quantity (urban water systems deterioration; ex- 
pansion; inadequate management); water quality 
(groundwater contamination; hazardous wastes; 
non-point source pollution and eutrophication); 
flooding (inadequate floodplain management and 
flood warning/emergency measures); and environ- 
mental impacts (wet lands degradation/elimina- 
tion; stream quality/quantity and coastal zone dete- 
rioration). Identified research needs were classified 
into critical, urgent, or important priority catego- 
ries. Critical priorities included: (1) land use versus 
contaminant production and movement to the 
water table; (2) interaction of potential contami- 
nants and acid precipitation with ecosystems; (3) 
hazardous wastes health/economic impacts; (4) po- 
tential synergistic effects of hazardous chemicals in 
waters; (5) use of hydrologic and water quality 
models to enhance planning, and detection/moni- 
toring systems for hazardous waste; and (6) im- 
proved data on hazardous waste production/loca- 
tion/chemical composition. (Zielinski-IPA) 
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POLICY ANALYSIS OF RESERVOIR OPER- 
ATION IN THE POTOMAC RIVER BASIN, 
VOLUME I, EXECUTIVE SUMMARY, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

R. N. Palmer, J. R. Wright, J. A. Smith, J. L. 
Cohon, and C. S. ReVelle. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185407, 
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sources Research Center, University of Maryland, 
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Descriptors: *Policy making, Decision making, 
Optimization, *Reservoir operation, River basins, 
*Computer models, Administrative decisions, Sys- 
tems analysis, Optimum development, *Simulation 
analysis, Plans, Planning, Resources development, 
Reservoir storage, Reservoirs, Mathematical stud- 
ies, Simulation, Model studies, Evaluation, Esti- 
mating, Prediction, *Potomac River basin. 


The first volume of the final report of the project 
study on policy analysis of Potomac River Basin 
reservoir operation represents a summary of those 
models and project study results and water supply 
management in the Washington, D.C. Metropoli- 
tan area discussed in detail in Volumes II and III. 
Purposes and assumptions of the models and the 
major results are emphasized. The first year of the 
two-year study (1977-79) concerned formulation 
and solution of optimization models for determin- 
ing Washington water supply system limits, and for 
explaining tradeoffs between conflicting water 
uses. With optimal and prescient reservoir oper- 
ation, the water supply system yield is significantly 
higher and useful life substantially longer than 
previously thought. Upstream demands and Wash- 
ington area water supply are in conflict in subtle 
ways, but not to the same degree over all values 
upstream demand. The second year project focus 
was on development of the Potomac River Inter- 


active Simulation Model (PRISM), a policy tool 
found more valuable than optimization models. 
The Low Flow Allocation Agreement, a unique 
low flow compact for Washington water 

ment was included in PRISM. Experience with 
PRISM indicated piaunees and decision makers 
have learned about Washington water supply man- 
agement from PRISM sessions. (Zielinski-IPA) 
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Johns Hopkins Univ., Baltimore, MD. Dept. of 
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Available from the National Technical Information 
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The focus of the volume is on mathematical pro- 
gramming models and their use in generating infor- 
mation about important tradeoffs in water alloca- 
tion. The study examined the limits of the water 
supply system serving the Washington (D.C.) Met- 
ropolitan Area (WMA), and the potential yield of 
each individual reservoir that contributes to 
WMaA’s water supply was investigated. The theo- 
retical limit of conjunctive operation of all reser- 
voirs in meeting constant demand was determined 
using a Hypothetical Reservoir Operation proce- 
dure, while practical yield of that system was 
determined by an Optimal Integration Procedure. 
This Procedure was applied to the more complex 
system of the reservoirs, plus the largely unregulat- 
ed Potomac River, with the resulting establishment 
of a series of monthly operating rules for the 
reservoir system. Further, a Linear-System Yield 
Determination formulation was developed to es- 
tablish system yield for certain capacity and oper- 
ating constraints. Monthly demand functions were 
incorporated with constraints reflecting current 
and future conditions. System yields obtained by 
exploration of different scenarios allowed for de- 
termination of attainable operating goals for the 
WMA water supply system. The interactive 
PRISM model, incorporating low river flows, is 
described in Volume III. (Zielinski-IPA) 
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The final volume of the report describes develop- 
ment of the Potomac River Interactive Simulation 
Model (PRISM), a policy tool which is both more 
realistic than optimization models (Volume II) in 
its representation of the Potomac Basin and the 
Washington Metropolitan Area (WMA) water 
supply system, and potentially more useful to plan- 
ners and decision makers. Because certain con- 
straint inputs to linear programming modeling 
(Volume II) was not possible, another model 
(PRISM) of the WMA water supply was devel- 
oped. PRISM, a descriptive model, illustrates what 
would result from a given operating policy. 
PRISM is designed to simulate potential reservoir 
operation and water supply management policies 
during periods of drought. Inflows, storages, and 
releases of the upstream reservoirs were calculated 
weekly and their impact on water available to the 
WMA evaluated. Downstream reservoir operation 
was simulated weekly, together with average 
monthly regional water demands. From these fac- 
tors, potential deficits in water availability for each 
region were calculated. Where Corps of Engineers 
lanning assumptions forecast no supply problems 
in the year 2005, use of historic flows forecast that 
up to 18 weeks of deficit would occur; PRISM 
analysis showed these anticipated deficits to be due 
more to inflexible operating policy than to water 
storage shortage. (Zielinski-IPA) 
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This study explored the merits of scheduling water 
resource project facilities on the basis of the antici- 
pated economic benefits provided. Using the Uma- 
tilla River Basin in northeast Oregon as a case 
study example, the facilities (and their alternatives) 
of a previously-planned Federal water resource 
development project in that area were analyzed 
relative to the magnitude and timing of anticipated 
costs and benefits, focusing on irrigated agriculture 
and fishery development/enhancement benefits. A 
basic scheduling model was designed, aimed at 
maximizing the present value of net benefits 
(PVNB) inherent in an optimally-timed set of facil- 
ities subject to an annual budget constraint. It was 
found that the PVNB of the project could be 
significantly enhanced when compared to the 
original schedule proposed in the project planning 
documents. Incorporation of considerations of tra- 
deoffs/exchanges between project beneficiaries 
into the capacity expansion mode of the planning 
pt cme was of even greater interest. These interre- 
lationships were explored with special attention to 
the manner in which water exchanges (via water 
rights transfers) could establish higher benefit 
levels in future years. (Zielinski-IPA) 

W81-02416 


CONFLICTS OVER THE COLUMBIA RIVER, 
SEMINAR CONDUCTED BY WATER RE- 
SOURCES RESEARCH INSTITUTE, OREGON 
STATE UNIVERSITY, SPRING "QUARTER 


1980, 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185191, 
Price codes: A06 in paper copy, AO! in microfiche. 
Water Resources Research Institute, Oregon State 
Univ., Corvallis. Report SEMIN WR 028-80, July, 
1980. 107 p, 10 Fig, 9 Tab, 42 Ref. OWRT-A-999- 


WATER RESOURCES PLANNING—Field 6 


ORE(26). 


Descriptors: *Columbia River, *Oregon, *Fish 
management, *Water policy, *Internati waters, 
Water quality, Planning, Drainage systems, Estu- 
aries, Riverflow, River 5  senpae Hydroelectric 

ower, Treaties, Water quality control, Water uti- 

ition, Water sources, Water supply, Alternative 
water use, Recreation, Riparian rights, Reasonable 
use. 


A recent report of the Pacific Northwest River 
Basins Commission discussed the Columbia River 
characteristics. Some of the factors involved were 
presented in this Seminar, covering: River uses; 
concern over the Columbia estuary; fish manage- 
ment and protection; River protein/power/preser- 
vation/politics; Indian fishing; costs/benefits/ 
trade-offs of agriculture and hydro-power; River 
water quality; international management; and navi- 
gation. In terms of river use, the main stem of the 
Columbia is essentially fully developed. However, 
there is much work to be done on the tributaries, 
and the key to tributary development is upstream 
storage. The Columbia River Estuary Data Devel- 
opment Program was described in terms of its 
functions and products. The early 1980’s will be a 
transition period for salmon/steelhead; accomplish- 
ments in river go read +0 geo during the 
next five years be critical to survival of 
upriver runs. Under the Treaty agreement with 
Canada, both nations have derived substantial elec- 
trical energy at markedly less cost than had alter- 
native sources been developed independently; this 
is also true for flood hazard mitigation. Commer- 
cial navigation must be considered along with 
other Columbia Basin water uses in the policy- 
making process. (Zielinski-IPA) 
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This Guide was designed to aid those who are 
developing or improving a piece of property in 
Alaska. It will also be useful to those considering 
investing in Alaskan property, especially those 
building in urban/suburban areas. Information on 
water and energy, while theoretically available to 
the Alaskan home builder and property developer, 
has been difficult to glean from the widely diverse 
sources. The Guide discusses this variety of plan- 
ning considerations - es from the selecting of 
a lot to the fine points of energy conservation - in 
the chronological order needed by the builder. 
Topics include selecting the actual building site, 
water access, sewage disposal, energy access, 
energy conservation, tax credits, and government 
qaletices: The Guide provides step-by-step as- 
ae for developing a site and building upon it, 
while taking maximum advantage of a site’s best 
characteristics and minimizing its shortcomings. 
(Zielinski-IPA) 
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In many areas of well water irrigation, an —_ 
ent and simple method is needed for assessing the 
amount of water pumped from aquifers or the 
effect of intensive agriculture on watershed water 
(WWB). Certain measurements are needed 
to model WWB, with the ma aa Com anepes ~ 
being (1) rainfall input, and (2) por par mer Lan te) 
transpiration (ET) and surface and subsurface 
charge. ET was determined by careful ae 
and analysis of Landsat digital data to determine an 
agricultural region’s land cover; ET was then used 
in a hydrologic water balance model. Digital 
image processing of Landsat-3 data discriminated 
major field crops and forests in Tift County, Geor- 
gia, for a water use assessment. A water balance 
model based on a modified Penman ri i 
was developed to estimate ET. The remotely- 
sensed data and local meteorological data were 
then used in a hydrologic model to predict daily 
WWB. The simulation was evaluated by compar- 
ing model performance with WWB measurements 
for a 15.5 square-kilometer instrumented agricul- 
tural watershed. (Zielinski-IPA) 
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The first version of the study prospectus for this 
project was developed in 1972. The general study 
thesis was that water resources development and 
preservation, as well as energy production and 
consumption, have common links in economic de- 
velopment; and that, thus, policy analysts could 
use an integrated eat ted approach. It was 
concluded that the nature of institutions and how 
they function seems to pay cv highly compartmen- 

talized decision-making/, cat Th and incentives 
for coordination appear goon week 7 implications of 
this c ion were tential solu- 
tions were sought. Regional ear, analysis should 
include several principal components, one of 
which should be the use of a computer model or 
set of linked models or technical tool for regional 
interaction analysis, capable of tracing the path/ 
magnitude/speed/sequence of expected water/ 
energy/economic development interactions. Re- 
search needs have been identified. It was felt that 
universities are the most appropriate institutions 
for conducting policy-oriented regional team re- 
search. (Zielinski-IPA) 
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This report, based on a selected literature review, 
consists of brief background essays prepared for 
the project: “Water, Energy, and Economic Devel- 
opment Towards an Integrated Regional Policy 
Analysis System’. Also included is a write-up for a 
reliminary systems dynamic model, used as a 
fearnin tool by members of the project research 
team. The model was prepared by Dartmouth Col- 
lege. The working papers have been published to 
elaborate on the thinking behind the main project 
report (see W81-02430) and to provide a stimulus 
basis for further research. The working papers 
ve add: d (1) planning theory; (2) institution- 
al impacts of energy systems (the problem of 
scale); (3) regional incidence of investment and 
welfare; (4) innovation in the public sector; and (5) 
description of a preliminary model for the study of 
interactions omeg water, energy, and economic 
development. (Zielinski-IPA) 
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This workshop was designed to fulfill in part, 
specific objectives of the first phase of a research 
program begun in May 1979 by the New England 
Council of Water Center Directors to develop an 
integrated planning method to analyze the dynam- 
ic relationship between water, energy, and eco- 
nomic patterns in New England. Five issue papers 
were presented. The first four reviewed existing 
methodologies for projecting water and energy 
demands, electrical energy supply, and economic 
development patterns; the fifth paper linked the 
concepts to establish a provisional framework for 
understanding the basic relationships in the 
energy/water/economic development system. Dis- 
cussion of an enlarged view for planning method- 
ology identified a strategy based on (1) a broader 
understanding of the dynamic behavior of the in- 
terrelationships, (2) a greater awareness of institu- 
tional structure and changing patterns of public 
decision-making in a region, and (3) improved 
guidelines to link (1) and (2). Reports of the three 
workgroups (regional development dynamics; pat- 
terns of decision/institutions; planning strategies/ 
methodologies) are summarized. The overall work- 
shop conclusion was that a more basic understand- 
ing of regional economy-energy-water linkages is 
necessary as a principal first step in planning meth- 
odology development. Needed research areas were 
identified and enumerated. (See W81-02433 thru 
W81-02437) 
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A research project is currently being coordinated 
by the New England Council of Water Center 
Directors to develop a basic methodology for eval- 
uating and predicting the likely regional conse- 
quences of public policy decisions in water re- 
sources, energy, and economic development. This 
report is an analysis of projections for water supply 
(WS), water quality (WQ), and water supply costs 
(WSC) in New Sg ag Fifteen studies reported 
over 1968-1977 in the New England area (WS, 8; 
WQ, 5; WSC, 2) were reviewed and summarized, 
including their projection methodologies and asso- 
ciated assumptions. A diagrammatic explanation of 
the qualitative relationships between water, 
energy, and economic development was developed 
(causal loop diagram), which shows how factors 
influence each other (to increase, decrease, or lead 
to equilibrium) over time. The studies reviewed in 
this report only partially and very incompletely 
consider impacts and feedbacks caused by develop- 
ing a projection for one of the three interacting 
water/energy/economic development variables. 
The potential for development of improved projec- 
tion methods was discussed. Improved methodolo- 
gy will require research to determine the signifi- 
cance of identified relationships for the variables, 
and development in conjunction with institutional 
constraints. (See also W81-02432)(Zielinski-IPA) 
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A SUMMARY OF ENERGY MODELS AND 
ENERGY DEMAND PROJECTIONS FOR NEW 
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and discussed. A combination of model types may 
be useful to this study, but model structure mixing 
is cautioned against. Econometric techniques 
might be used for short-run analysis; programming 
techniques may be preferable for long-run situation 
evaluation. Certain decisions must be made, includ- 
ing, system exogenous/endogenous factors, and the 
emphasis needed for distributional, environmental, 
and other non-efficiency issues. (See also W81- 
02432)(Zielinski-IPA) 
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The objective of this paper was to explore the use 
of electric sector planning models within the over- 
all framework of energy, economic and water re- 
source development planning. The perspective 
adopted was that of the electric sector planner; the 
fundamental question posed was the degree to 
which other sectors should be considered to model 
the electric sector satisfactorily. A brief review is 
given of electric sector models and the results of 
their application to New England. Key guidelines 
were set forth for electric sector treatment alone, 
followed by integration of electric sector models 
into a wider integrating framework that adequately 
considers the links to the overall energy system, 
and to water resource and economic development. 
Recommended paths to an integrated framework 
were: (1) adopt an integrating model, well-tested at 
the national scale, and simply apply it to the re- 
gional scale with appropriate data base changes; (2) 
adopt a model already existing for New England, 
and build on it; (3) use existing models for compo- 
nent subsectors, and design a series of linkages 
around the submodels to produce an integrated 
system having the needed breadth and flexibility. 
(See also W81-02432)(Zielinski-IPA) 
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The objectives of this summary were to review 
existing energy forecasts of the New England 
region; to evaluate each, regarding ptions 
and methods, used; and to discuss implications for 
the development of an improved methodology for 
evaluating energy-water-economic interactions in 
New England. Four classes of energy models were 
identified: (1) optimization models; (2) simulation 
using econometrically-fitted parameters; (3) simu- 
lation using parametric analysis; and (4) economic 
structure models using input-output or other ma- 
croeconomic framework. Regardless of the model 
used, a wide range of alternative energy forecasts 
are possible, depending on assumptions and public 
policies considered. Examples of these are given 
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The most widely-used regional economic projec- 
tion methodologies have been described and ana- 
lyzed to determine explicit/implicit assumptions 
about water and comegy supply and demand, either 
incorporated within the model or treated as exter- 
nal variables exogenous to the model. Analysis of 
the major methodologies demonstrated two sets of 
acute w esses; one inherent in the national 
model, the other in the method of finding equiva- 
lent projections for regions. National economic 
projection techniques are largely determined 
within the strictly economic-mathematically ori- 
ented model without considering resource limita- 





tions or social preferences. Historical evidence is a 
Saotien of strict economic behavior only in part; 
lication of this evidence to future (espe- 
-term) projections represents an acute 
cay en Regional es piciections carry the weak- 
nesses of the nati models forward, and since 
smaller numbers are involved, are subject to great- 
er statistical error. It should nonetheless, be possi- 
ble to construct a general strategy from these 
background analyses. (See also W81-2432)(Zie- 
linski-IPA) 
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Two sets of materials were used to document this 
study. The first set consists of a listing of agencies 
within the region currently having a decision- 
making role in one or more areas of concern. A 
State case study was cited (Maine), indicating the 
nature of institutional linkages and relationships 
existing relative to planning and regulatory func- 
tions. The second set of materials consists of three 
charts that address the nature of energy regulation 
by State regulatory commissions, and illustrate that 
differences exist in the New England region in 
three critical elements (nature of energy utilities 
re; ited; nature of rates or price structure used by 
utilities; factors _ Creating rate structures as devel- 
= by the various State regulatory commissions). 
ere do not appear to be substantive interrela- 
tionships in a given State for comprehensive exam- 
ination of water, energy, and economic develop- 
ment ee a ae These problems are further 
exacerbated by discrete subregional (north-south; 
urban/rural) value conflicts within New England. 
(See also W81-02432)(Zielinski-IPA) 
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EFFECT STREAM-GAGING STRATE- 
GIES FOR THE LOWER COLORADO RIVER 
pe THE BLYTHE FIELD OFFICE OPER- 


Geological Survey, Reston, VA. Water Resources 


b “7 Moss, and E. J. Gilroy. 

Available from the OFSS, Uscs Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $16.50 in = 
copy, $3.50 in microfiche. Geological Surv 


lo; 
eFie 31 Report 80-1048, Daceadion: 1980. 112] p 
Fig, 3 Tab, 12 Ref. 


Descriptors: *Colorado River, *Cost analysis, 
*Network design, *Steam gages, *Basic data col- 
lections, Decision making, Streamflow, Networks, 
Time series analysis, Markov processes, Optimiz- 
ation, *Lower Colorado River basin. 


This report describes the theoretical developments 
and illustrates the applications of techniques that 
recently have been assembled to analyze the cost- 
effectiveness of federally funded stream-gaging ac- 
tivities in support of the Colorado River compact 
and subsequent adjudications. The cost effective- 
ness of 19 stream gages in terms of minimizing the 
sum of the variances of the errors of estimation of 
annual mean discharge is explored by means of a 
sequential-search optimization scheme. The search 
is conducted over a set of decision variables that 
describes the number of times that each gaging 
route is traveled in a year. A gage route is defined 
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as the most expeditious circuit that is made from a 
field office to visit one or more stream gages and 
return to the office. The error variance is defined 
as a function of the frequency of visits to a gage by 
using optimal estimation theory. Currently a mini- 
mum of 12 visits per year is made to any gage. By 
changing to a six-visit minimum, the same total 
error variance can be attained for the 19 stations 
= a budget of 10% less than the current one. 
Other strategies are also explored. (USGS) 
W81-02455 


WORK PLAN FOR THE SCHUYLKILL RIVER 


TRIBUTION AND TRANSPORT OF TRACE 
METALS AND ORGANIC SUBSTAN 
pore Survey, Harrisburg, PA. Water Re- 


sources Di 
For primary bibliographic entry see Field 5B. 
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a DESIGN AND MITIGATION 


IWHOUSE DAM AND 
ZUNI, NEW 


IR THE YELLO 
RESERVOIR, PUEBLO OF 


MEXICO, 

Nickens and Associates, Montrose, CO. 

S. M. Collins, and P. R. Nickens. 

Report prepared for Water and Power Resources 
Service, Lower Colorado Regional Office, Boul- 
der City, Nevada, March, 1980. 161 p, 1 Fig, 3 
Tab, 95 Ref, 7 Append. 9-07-30-X0084. 


Descriptors: *Indian reservations, *New Mexico, 
*Damsites, *Reservoir sites, Water resources plan- 
ning, Research priorities, *Archaeology, National 
historic sites, Project planning, Dams, Water con- 
trol, Zuni Indian Reservation. 


The proposal to build a dam and reservoir at the 
confluence of the Rio Nutria and Rio Pescado on 
the Zuni Indian Reservation requires a mitigation 
plan to minimize the adverse effects on the archae- 
ological sites in the area. Yellow House, a Regi 
tered National Historic Landmark, is one such site, 
which will be flooded periodically, and 205 other 
sites and 92 localities will be seriously affected. 
The mitigation plan comprises an outline summary 
of previous archaeological/historical investigation, 
a research design, and a recommended work plan. 
The research design seeks to refine chronology for 
Puebloan sites, establish past uses of natural re- 
sources, and reconstruct social relationships. Re- 
search questions and scientific procedures are sug- 
gested to achieve the general research goals. The 
work plan summarizes the sites by period, type, 
and impact, and the sites where each research 
procedure would be relevant. Thirty-six sites are 
recommended for habitation site studies, and 24 
sites are recommended for the search for water 
control features or roads. Other sites are suggested 
for special studies to complete research proce- 
dures. (Brambley-SRC) 

W81-02500 


THE DEMAND FOR WATER TRANSPORTA- 
tyre OF bg ne nl 

ANALYSIS TO COMMODITIES S 

BARGE AND COMP: RTING MODES II INO} OHIO 

RIVER AND ARKANSAS RIVER AREAS 

—_ ee of Engineers, Fort Belvoir, VA. 

Research Report 80-R2, August, 1980, 153 p, 20 

Fig, 19 Tab, 47 Ref, 1 Append. 


Descriptors: *Transportation, *Barges, *Cost anal- 
ysis, *Ohio River, *Arkansas River, Railroads, 
Roads, River basin development, Models, Pipe- 
lines, Pricing, Channels. 


Discriminant analysis is utilized to calibrate a 
modal choice room or from disaggregate observa- 
tions of individual shipments. Transport demand 
pr ge for barge shipments are developed for 
coal used for energy and metallurgical markets. 
Barge demand functions are developed for com- 
modities other than coal including chemicals and 
refined petroleum products. Data utilized in the 
ysis represents a total of 815 shipments totaling 
145.9 million tons shipped annually for 14 major 
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commodity groups utilizing 9 transport modes. 
Conventional rail and unit train modes comprised 
about 54% of the shi; ts and 33% of the annual 
to e in the sample. Barge transport accounted 
for 18% and 55% of the annual tonnage, with 
truck, pipelines and mixed modes accounting for 
the remainder. Demand estimates show the 
demand for barge transportation to be in-elastic. 
Relative price escalation from 2 to 5 times the 
values reflected in the data is required to achieve 
substantial decreases in the quantity shipped by 
pa The impact of waterway user charges is om 
ely to cause si tt diversion of 
ps modes. This would allow competing modes 
to raise rates, reducing revenue deficiencies experi- 
enced by many rail carriers. The technological 
attributes of barge transportation remain as advan- 
tages for many waterways users over competing 
modes. (Brambley-SRC) 
W81-02502 


WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PART 1. 
H. R. Williams. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 2-1, p 1-5. 


oJ 


Descriptors: *Water supply development, *Water 
management(Applied), “Automation, *Administra- 
tion, Evaluation, Water supply, Water policy, 
Water measurement, Water quality standards, 
Training, Water users, Utilities. 


Because of the importance of water in social and 
economic development, careful attention must be 
given to its management for optimum control, con- 
servation and use. The goal is to establish the need 
for continual evaluation of practices, methods, pro- 
cedures and policies used in managing water sup- 
plies. While operating policies will differ among 
water projects, the following water management 
objectives are applicable to all: purpose of the 
project; project operational policy; water supply 
forecasts; water measurement program; water re- 
cords program; water quality standards; adequate- 
ly rained operators; and public relations. Once 
objectives are identified, plans may be made for 
their implementation, evaluation of the results, and 
revisions may be made to correct weaknesses or 
meet changing conditions. (Brambley-SRC) 
W81-02510 


THE PRICING AND EVALUATION OF NATU- 
RAL RESOURCES, 

Georgia Univ., Athens. Inst. of Natural Resources. 
R. M. North. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-165649, 
Price codes: A08 in paper copy, A01 in microfiche. 
In: a regen and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, "GA, 16-20 May, 1976. Fish and Wildlife 
Service, Biological Services Program, Washington, 
DC., Rpt. FWS/OBS-80/27, Nov., 1980, p 154- 
162. 1 Fig. 


Descriptors: *Pricing, *Natural resources, *Eco- 
nomics, Coasts, *Wetlands, Evaluation, Economic 
impact. 


Economics is defined as a study of any action or 
process which has to do with the creation of goods 
and services to satisfy human wants. The positive 
approach to economic thinking is to avoid moral, 
ethical, or normative judgements and to take the 
economic system as it is. The basis of the norma- 
tive approach is to make value judgements respect- 
ing the performance of the economic system. For 
economic efficiency, a reasonable effective system 
of market pricing must be maintained. The prob- 
lems in the pricing system are most sotioadtte in 
areas of nai resources and environmental con- 
cerns where markets are not well-defined. The 
three basic types of goods are economic goods, 
free goods, and public goods. An economic good is 
anything that has value in use or that is scarce. 
Free goods are those that are abundant, and there- 
fore there is no price. Public goods are those 
which society values, but has no way of pricing to 
its individual members. Much of the nations natu- 
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ral resources fall into the category of public goods, 
or are in transition from a free good to a public 
good. There are five different methods of establish- 
ing the price for goods: market value to the con- 
sumer or participant; sectoral economic impacts; 
personal cost of participation; social value to the 
participant; and reservation value to potential par- 
ticipants. The reservation value is a measure of the 
willingness to reserve or maintain an opportunity 
to participate or enjoy a good in the future. This is 
the driving force behind the valuation of much of 
our natural resources, and things one would like to 
reserve for the future. (Moore-SRC) 
81-02543 


GROUNDWATER MANAGEMENT WITH 
FIXED CHAR 


GES, : 
Petroleos de Venezuela, Caracas. Exploration 


Dept. 
For primary bibliographic entry see Field 4B. 
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PACKAGE PLANTS: A COST-EFFECTIVE SO- 
LUTION TO SMALL WATER SYSTEM TREAT- 
MENT NEEDS 


Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

R. M. Clark, and J. M. Morand. 

Journal of the American Water Works Associ- 
ation, Vol 73, No 1, p 24-30, January, 1981. 5 Fig, 
10 Tab, 8 Ref. 


Descriptors: *Water treatment facilities, *Perform- 
ance, *Package plants, Water quality, Evaluation, 
Comparative costs, Safe Drinking Water Act, Reli- 
ability, Water purification, Municipal water, 
*Costs, Operating costs, Maintenance costs, Con- 
struction costs, Economies of scale, Treatment 
facilities, Coliforms, Hydrogen ion concentration, 
Turbidity, Metals, Trihalomethanes, Potable 
water. 


Package water treatment plants consisting of pre- 
fabricated and largely preassembled clarification 
and filtration units are commonly used in the 
United States for small water supplies. A survey of 
19 municipal and 17 recreational package water 
treatment systems produced the following per- 
formance data: pH, 6.5-8.6; coliforms, present in 3 
of 31 systems; turbidity, 8 of 31 exceeding maxi- 
mum federal standards; trihalomethanes, 5 of 31 
exceeding 0.10 mg per liter; pesticides, none; silver, 
2 systems; mercury, less than 0.001 mg per liter in 
several plants and 0.020 mg per liter in 1 municipal 
plant. Most aberrations in performance were as- 
cribed to operator inattention or intermittent oper- 
ation. Most package plants serve populations of 
10,000 or less and have a capacity of 1.5 mgd or 
less. Comparative costs of a 1 million gallon per 
day conventional plant versus a package plant 
showed that the package plant was more economi- 
cal. Construction costs for a conventional plant 
were $1,120,000 and annual operating and mainte- 
nance costs, $63,000; package plant, $488,000 and 
$40,000 respectively. (Cassar-FRC) 

W81-02632 


ENERGY IMPACT ANALYSIS IN WATER 
PROJECT PLANNING, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

R. M. Hagan, and E. B. Roberts. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil Engineers, Vol 106, No WRI, p 
289-302, March, 1980. 1 Fig, 9 Tab. 


Descriptors: *Energy costs, *Planning, *Project 
planning, Alternative planning, Waste water treat- 
ment, Water quality, Los Angeles, New Melones, 
California, Electric powerplants, Water resources 
development, Powerplants, Cost-benefit ratio, 
Economics, Water reuse. 


Since the energy crisis is a relatively recent devel- 
opment compared with water shortages and pollu- 
tion, this paper illustrates some problems in prepar- 
ing and interpreting the impact of energy costs and 
availability on water project planning. Energy 
analysis should be carried out in energy units sepa- 


rately from the economic aspects. Total energy 
impact should be considered and should include 
items such as energy consumed in producing the 
electricity and energy consumed in producing steel 
for construction of a dam. Planning for the New 
Melones, California, water management project 
produced estimates from a maximum power pro- 
duction of 430 million kilowatt hours per year to a 
net loss of 3.9 million kilowatt hours per year. The 
proponents of the higher figure did not include 
energy costs, line losses incurred in delivery of 
power, and the flooding of the existing electric 
power plant. The opponents, who claimed the 
project would produce a loss in available energy, 
calculated costs in BTU of primary energy and 
benefits in BTU of delivered electricity with a 
benefit-cost ratio of 0.65. When the authors recal- 
culated these figures and considered the savings 
produced by inactivation of the old power plant, 
the benefit-cost ratio increased to 2.7. If the reduc- 
tion of decline in shallow wells is considered, the 
ratio rises to 4.1. Several other projects were eval- 
uated using energy impact: average life and aver- 
age maintenance costs for household items versus 
water quality, pollutants removed from waste 
water by three methods of treatment versus pollut- 
ants added to the environment, total energy re- 
quirements of water supply alternatives for the Los 
Angeles area, and total energy required for waste 
water reuse versus imported fresh water. (Cassar- 


FRC) 
W81-02648 


DESIGN OF LENGTH OF WATER RESOURCE 
SIMULATION EXPERIMENTS, 

CDM, Waltham, MA. 

G. J. Vicens, and J. C. Schaake, Jr. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil Engineers, Vol 106, No WR1, p 
333-350, March, 1980. 7 Fig, 9 Tab, 17 Reef. 


Descriptors: *Model studies, *Water resources, 
*Planning, Alternative planning, Benefits, Math- 
ematical models, Streamflow, Rio Colorado, *Ar- 
gentina, Correlation analysis. 


Simulation models in water resource planning 
should take into account the reliability of informa- 
tion, based on a specific run length. One procedure 
compares two alternatives, pair-by-pair, and pro- 
duces reliability levels for various simulation 
lengths. Correlated samples, serially and crosswise, 
may be included. A second procedure, which does 
not include correlated samples, compares more 
than two alternatives. The effect of cross-correla- 
tion tended to overcome the effect of serial corre- 
lation. Serially correlated samples increased the 
required number of observations, and cross corre- 
lation reduced the run length. A model was ap- 
plied to the Rio Colorado, Argentina, basin to 
determine whether 50 year or 500 year simulation 
would produce reliable information. Even with 
weighting toward different objectives, i.e., increas- 
ing of national income vs. regional income, a 50 
year run was sufficient to achieve greater than 
90% reliability. (Cassar-FRC) 

W81-02650 
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DECLINING BLOCK RATES CAN ENCOUR- 

AGE WATER CONSERVATION, 

East Bay Municipal Utility District, Oakland, CA. 

L. Sawchuk. 

Journal of the American Water Works Associ- 

rr Vol 73, No 1, p 13-15, January, 1981. 2 Tab, 
ef. 


Descriptors: *Pricing, *Water conservation, *Utili- 
ties, Conservation, Water consumption, Water 
rates, Elasticity of demand, Industrial water, 
Public utilities. 


Declining block rates, criticized as encourgaging 
waste and inefficiency, actually promote water 
conservation for most utilities with a diversified 
customer mixture. Using the price elasticity coeffi- 
cients (usually -0.225 for residential users and -0.10 
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for commercial users), changes in consumption 
versus prices can be predicted and total revenues 
computed. The author claims that changing from a 
declining rate block to a single unit or inclining 
block pricing structure will result in increased total 
consumption whenever the average elasticity of 
demand for consumption in the higher priced 
blocks (low use) is larger than that of consumption 
in -— lower priced blocks (high use). (Cassar- 


FRC) 
W81-02614 


MINIMIZING TREATMENT COSTS IN MUL- 
TIPLANT SETTINGS, 

Duke Univ., Durham, NC. Dept. of Civil Engi- 
neering. 

J. J. Peirce, E. F. Joeres, and M. H. David. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
Society of Civil Engineers, Vol 106, No WR2, p 
427-438, July, 1980. 9 Fig, 1 Tab, 4 Ref. 
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pollution control, Lake Michigan, Wisconsin, Opti- 
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ating costs, Municipal wastes, Coordination, Cost 
analysis, Efficiencies, Cost allocation. 


Methods for determining least cost operating 
schedules for groups of waste water facilities are 
developed and compared. These are applicable to 
cooperative operations where municipalities join 
together to remove pollutants most efficiently. A 
sample situation involves 3 of the 53 Wisconsin 
towns ordered to remove 85% of the phosphorus 
from water discharged into Lake Michigan. 
Whereas present methods use total cost curves in 
linear or nonlinear programming, the method de- 
scribed in this paper, usable for up to 20 towns, 
develops marginal cost curves (the cost of remov- 
ing each additional unit of phosphorus) and aver- 
age cost curves (represents the average cost for all 
units of phosphorus being removed). The equal 
average incremental cost method, a variation of 
the above, is more useful if total cost relationships 
are not continuous. Up to 10 facilities may be 
handled. For a large number of units, dynamic 
programming is necessary. (Cassar-FRC) 
W81-02647 
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NEW YORK’S WATER SUPPLY DILEMMA, 
Metcalf and Eddy, Inc., New York. 

G. P. Fulton. 

Public Works, Vol 112, No 2, p 55-59, February, 
1981. 2 Fig, 4 Tab. 


Descriptors: *New York, *Water supply develop- 
ment, *Safe yield, Skimming, Droughts, Connecti- 
cut, New Jersey, Delaware River, Hudson River, 
Water supply, Water consumption, Water re- 
sources development, Water 
management(Applied), Low-flow augmentation, 
Impoundments, Reservoirs, Overflow, Municipal 
water, Planning. 


Although water consumption in the metropolitan 
New York area decreased by 15% during the 
severe drought of the 1960’s, the return of normal 
rainfall caused a quick return to less conservative 
water use habits. Daily per capita consumption has 
increased 29.4% in N.Y. City since 1968; 5.8 to 
20.8% in the counties surrounding the city. In spite 
of these increases, no significant additions have 
been made to the available water supply. If a 
severe drought occurs, the greater N.Y. area 
would experience a 330 mgd deficit. Short term 
projects (3 to 5 years) were proposed to alleviate 
the deficit until completion of proposed major 
water supply projects divert and store excess 
runoff in impoundment basins, specifically the 
Hudson River and Chelsea pumping station, 
Beaver Kill, Round Valley, and the Pompton- 
Passaic Rivers confluence. Possible long term pro- 
jects (12 to 20 years) would all use water from the 
main stems of the present sources, the Delaware 
and Hudson Rivers, and include the Tocks Island 
Reservoir on the Delaware, the Gooley Reservoir 





to store water taken near Poughkeepsie, and rae 
flow skimming of the Hudson River. (Cassar-FR' 
W81-02569 
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WATER QUALITY LEGAL ISSUES AND LAND 
USE IN A SHARED ESTUARY, 

Rhode Island Univ., Kingston. 

J. J. Kupa. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185324, 
Price codes: A02 in paper copy, AOI in microfiche. 
Completion Report, (1980), 12 p, 2 Fig, 1 Tab. 
OWRT-A-069-RI(1), 14-34-0001-9042. 
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ment, Rivers, Water quality control, Biochemical 
oxygen demand, Connecticut, Rhode Island, 
Boundary disputes, Water law, Land development, 
Drainage, Land resources, Interstate commissions, 
Watershed management, *Little Narragansett Bay. 


This research studied the relationship between al- 
ternative land use plans for an estuary (Little Nar- 
ragansett Bay) shared by two States (Connecticut 
and Rhode Island), and their relative effects on 
estuarine water quality. The study area consisted 
of watersheds of Westerly, Rhode Island and Ston- 
ington, Connecticut, which border the Pawcatuck 
River and the estuary. Land use in these has a 
definite impact on water quality. At present, urban 
runoff from the local watersheds of both towns 
provides a significant BODS source in the estuary. 
Computer modeling predicts that BODS from 
urban runoff with as little as 25% future land 
development will exceed the BODS contribution 
of the sewage treatment plants on the estuary. The 
findings of this study demonstrate the need for 
cooperative land user planning across State bor- 
ders to reduce the water quality deterioration po- 
tential for common estuaries. Legal and innovative 
institutional mechanisms were developed to meet 
the challenge of this cooperative effort. Recom- 
mendations for future land use development were 
proposed. (Zielinski-IPA) 
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CONFLICTS OVER THE COLUMBIA RIVER, 
SEMINAR CONDUCTED BY WATER RE- 
SOURCES RESEARCH INSTITUTE, OREGON 
STATE UNIVERSITY, SPRING QUARTER 
1980. 

For primary bibliographic entry see Field 6B. 
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NEW DIRECTIONS IN WATER POLICY, 
SEMINAR CONDUCTED BY WATER RE- 
SOURCES RESEARCH INSTITUTE, OREGON 
STATE UNIVERSITY, FALL QUARTER 1979. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185340, 
Price codes: A03 in paper copy, A01 in microfiche. 
Water Resources Research Institute, Oregon State 
Univ., Corvallis. Report SEMIN WR 027-80, Jan- 
uary, 1980. 41 p, 2 Fig, 4 Tab, 1 Append. OWRT- 
A-999-ORE(27). 
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This seminar was held to examine some of the 
Oregon factors involved in a broad set of water 
policy initiatives announced by President Carter 
on June 1978 to bring about ‘reforms’ in: Federal- 
State cooperation, water planning processes, water 
conservation, and increased environmental sensi- 
tivity. Five papers were presented: Federal/State 
water policy issues; water and public control; poli- 
cies and aquatic ecosystems; water resources and 
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land use planning; and energy and water policy in 
the Columbia River. Emerging water policy issues 
involve coordination between land use, water qual- 
ity and quantity planning, increasing community 
demands, municipal and agricultural supplies, hy- 
droelectric power development, and Oregon’s role 
in water resource develo; — Contrasting ap- 
proaches were noted to allocating water to mini- 

mum flows in Colorado and Montana, the former 
using public partici — in the market rather than 
public regulation of the market. Policy and admin- 

istrative mechanisms of the Oregon Department of 
Fish and Wildlife to assure adequate water supply 
for State fish/wildlife resources was also delineat- 
ed. It was concluded that future developments of 
the Columbia River lie not on the River, but on its 
tributaries. (Zielinski-IPA) 
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WATER, ENERGY, AND ECONOMIC DEVEL- 
OPMENT TOWARDS AN INTEGRATED RE- 
GIONAL POLICY ANALYSIS SYSTEM, 

Rhode Island Univ., Kingston. 

For primary bibliographic entry see Field 6B. 
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WATER, ENERGY, AND ECONOMIC DEVEL- 
OPMENT TOWARDS AN INTEGRATED RE- 
GIONAL POLICY ANALYSIS SYSTEM, SE- 
LECTED BACKGROUND ESSAYS. 

For primary bibliographic entry see Field 6B. 
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EFFECTIVE WASTE WATER MANAGEMENT 
PLANNING, 
Soggy Univ., Davis. Dept. of Civil Engineer- 


Ro F. Barror, and G. Tchobanoglous. 
Public Works, Vol 111, No 8, p 76-80, August, 
1980. 2 Fig, 15 Ref. 
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Waste water management planning is examined 
with respect to the federal regulatory process, the 
grant process, and the unique considerations of 
small communities. Small communities tend to be 
under-managed, and municipal services requiring 
capital investments do not always have the finan- 
cial support they need. Planning for water pollu- 
tion control can be improved by making the water 
treatment system as flexible as possible. The pro- 
ject should not necessitate a long-term commit- 
ment for non-renewable resources, and the facility 
should make use of unemployed unskilled labor 
and available land. Treatment facilities may need 
to expand in the future, or reduction of waste 
water flow through conservation may be all that is 
needed to upgrade the plant. Federal involvement 
primarily pertains to the EPA construction grants. 
Revamping the EPA Construction Grants Pro- 
gram is needed to emphasize not only innovative 
technologies but also innovative planning and man- 
agement concepts. Economic and other incentives 
are needed at the local and regional levels to 
encourage effective waste water management plan- 
ning. (Small-FRC) 
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HAZARDOUS WASTE MANAGEMENT: STATE 
BY STATE. 

For primary bibliographic entry see Field 5B. 
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REAGAN TEAM’S BLUEPRINT TO EPA. 
Journal of the Water Pollution Control Federation, 
Vol 53, No 1, p 16-20, January, 1981. 
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The 3000 page Heritage Foundation report, ‘Man- 
date for Leadership: Policy Management in a Con- 


servative Administration, cerns 20 areas of 
study, one of which is “he E EPA. Some of the * 
criticisms of EPA’s water quality program are as 
follows: policy level personnel lack proper training 
and experience, federal agencies distribute funds 
according to formula and numbers, standards for 
quality in some cases are lower than natural 
waters, carcinogen standards are very low, federal 
contact with industries and cities is in an adversary 
role rather than in a leadership or assistance role, 
model calculations are not calibrated or verified 
for the particular water body, adequate water qual- 
ity monitoring is not required, secondary treatment 
has been-poorly defined, EPA regulations are unin- 
telligible and contradictory, the zero discharge 
= is impossible and inflexible, and decisions are 
requently based on insufficient data. A list of 
recommendations to alleviate the above problems 
is given. Emphasis is on good personnel, less orien- 
tation toward perfection, meeting reasonable dead- 
lines, more power to the states, focus on critical 
areas, review of standards, legislation to protect 
groundwater quality, and transfer of environmen- 
tal control programs to other, more experienced 
pan ph ~ pee (Cassar-FRC) 


ICPRB AND WASHINGTON METRO WATER 
MANAGEMENT, 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. 

D. P. Sheer, and P. W. Eastman. 

Journal of the Water Resources Planning and Man- 
agement Division, Proceedings of the American 
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Responsibilities for water supply and waste water 
treatment in the Washington, DC., area are divided 
among many local, state, and federal agencies. The 
Interstate Commission on the Potomac River Basin 
(ICPRB) is cited as an example of effective region- 
al coordination in both water quality and water 
supply management. The ICPRB mediates disputes 
among the jurisdictions, is developing a sewer 
expansion simulation to aid in planning, and pro- 
vides information and technical assistance. Two 
techniques for estimating risk and the impact of 
changing operating policies on risk were devel- 
oped and implemented. Risk analysis is a simula- 
tion of reservoir operation using historical stream- 
flows. This was first used to study the Occoquan 
Reservoir in September 1977. Although water 
supply and waste treatment organization remains 
complex and fragmented in this area, increasing 
regionalization will be seen; for example, intercon- 
nections between utilities and coordinate water use 
during droughts. The low flow allocation agree- 
ment for the Potomac River made a significant 
contribution to better coordination in planning. 
(Cassar-FRC 

W81-02649 


6G. Ecologic Impact Of 
Water Development 


COASTAL HABITAT DEVELOPMENT IN THE 
DREDGED MATERIAL RESEARCH PRO- 
GRAM, 

Army —— Waterways Experiment Station, 
Magne Aap 


In: Rehabilitation and Creation of Selected Coastal 
Habitats: Proceedings of a Workshop, Sapelo 
Island, Georgia, 16-20 May, 1976. Fish and Wild- 
life Service, Biological Services Program, Wash- 
ington, DC., Report FWS/OBS-80/27, November, 
1980, p 117-125. 1 Fig, 1 Tab. 


Descriptors: *Habitats, *Dredging, *Disposal, 
*March management, Wetlands, Aquatic habitats, 
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Group 6G—Ecologic Impact Of Water Development 


Land management, Water quality, Dewatering, 
Dikes, Engineering structures, Islands, Dredging, 
Channel improvement, Coasts, Spoil banks. 


Annual maintenance dredging volumes for Army 
Corps of Engineers projects exceed 214,100,000 
cubic m, with new work producing approximately 
61,200,000 cubic m. The large volumes of dredged 
material often present extraordinary dis prob- 
lems. The Dredged Material Research Pro; 
has been divided into 4 project areas. The Envi- 
ronmental Impacts and Criteria Development Pro- 
ject is the focal point for research about the effects 
on water quality and aquatic organisms of both 
land and open-water disposal as well as land con- 
tainment of dredged material. The Disposal Oper- 
ations Project is primarily concerned with improv- 
ing the efficiency of dredged material disposal, 
including dike design and improvement of dewa- 
tering techniques, meg pe silt curtain per- 
formance, and treatment of contaminated dredged 
material. The basic philosophy of the Productive 
Uses Project is to develop new or innovative dis- 
posal methods, primarily on land, to provide dis- 
pees alternatives which derive maximum value 
m the resource potential of dredged material. 
The Habitat Development Project is divided into 
five tasks: the effects of dredged material disposal 
on marsh and terrestrial habitat, marsh develop- 
ment, terrestrial habitat development, aquatic habi- 
tat development, and island habitat development. 
Habitat development using dredged material offers 
an alternative disposal method that is often feasible 
from a biological, engineering, and economic 
standpoint. Careful implementation of this alterna- 
tive could significantly increase the extent of wet- 
land resources in parts of the United States. 
(Moore-SRC) 
W81-02537 


THE PRICING AND EVALUATION OF NATU- 
RAL RESOURCES, 

Georgia Univ., Athens. Inst. of Natural Resources. 
For primary bibliographic entry see Field 6B. 
W81-02543 


7. RESOURCES DATA 
7A. Network Design 


COST EFFECT STREAM-GAGING STRATE- 
GIES FOR THE LOWER COLORADO RIVER 
BASIN: THE BLYTHE FIELD OFFICE OPER- 
ATIONS, 

Geological Survey, Reston, VA. Water Resources 


Div. 
For primary bibliographic entry see Field 6B. 
W81-02455 


COMPUTER PROGRAM FOR NETWORK 
ANALYSIS FOR REGIONAL INFORMATION, 
Geological Survey, Reston, VA. Water Resources 


Div. 

E. J. Gilroy. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-159345, 
Price codes: AO3 in paper copy, A04 in microfiche. 
Geological Survey Water-Resources Investigations 
79-104, November, 1980. 41 p, 3 Fig, 3 Ref. 


Descriptors: *Computer programs, *Network 
design, *Regression analysis, *Data collections, 
Probability, Estimating, Streamflow, Flow charac- 
teristics, Ungaged sites, *Bayesian analysis, Model 
errors. 


The computer program MODLVALU enables the 
designer of a hydrologic-data network to apply the 
Network Analysis for Regional Information 
(NARI) technique of hydrologic network desi; 
upon a regional regression analysis. e 
input to MODLVALU consists of (1) the observed 
standard error of estimate of the regional regres- 
sion for either the mean, the standard deviation, 
the 2-yr, 10-yr, 50-yr or 100-yr event, (2) a proba- 
bilistic description of the design region’s hydrol- 
ogy in terms of joint prior probabilities of the 
coefficient of variation and cross-correlation coef- 
ficient and (3) the level of data availability - the 


number of measurement sites and harmonic mean 
record length - associated with the data used in the 
regional regression. The output of MODLVALU 
consists of a family of probability distributions of 
the true standard error of estimate of the regional 
regression equation. The true standard error of 
estimate is a measure of the accuracy of using the 
regression equation to estimate the streamflow 
characteristic at ungaged sites in the design region. 
This family of distributions is indexed by the levels 
of data availability chosen for consideration by the 
network designer. (USGS) 

W81-02483 


WATER RESOURCES ACTIVITIES IN ILLI- 
NOIS, 1980, 

Geological Survey, Champaign, IL. Water Re- 
sources Div. 

M. L. Garrelts. 

Geological Survey Illinois District Report, 1980. 
56 p. 


Descriptors: *Illinois, *Water resources, *Projects, 
Water year, *Reviews, Surface waters, Ground- 
water, Programs, Data collections, Streamflow, 
Discharge(Water), Floods, Water quality, Hydrol- 
ogy, Sampling, Measurement, Sites, Project type, 
Project objective, Project approach, Project prog- 
ress. 


This report details the activities of the U.S. Geo- 
logical Survey, Water Resources Division in Illi- 
nois. Part A of the report contains two tables. 
Table 1 shows station numbers, names, and t 

of data collected for surface-water stations. Table 2 
shows station numbers and names grouped by 
counties for groundwater stations. Part B contains 
a brief outline of the status of water resources 
projects in progress in Illinois during 1980 water 
year —y projects to begin in the 1981 water year. 

SG 


(USGS) 
W81-02485 
7B. Data Acquisition 


MODIFIED ROTARY SHAKER PLATFORM, 
Missouri Univ., Kansas City. Dept. of Biology. 
D. H. Stern, and M. S. Stern. 

The Progressive Fish-Culturist, Vol 42, No 3, p 
188-189, July, 1980. 1 Fig, 2 Ref. OWRT-A-099- 
MO(3). 


Descriptors: *Cultures, Bacteria, Water quality, 
*Laboratory equipment, *Design criteria, *Labora- 
tory tests, Microorganisms, Bioindicators, Aquatic 
life, Aquatic microorganisms, Aquatic bacteria, 
Aquatic microbiology, Water analysis, Water pol- 
lution, Aquatic environment, Ecology, Microbi- 
ology, Environment, Analytical techniques, Assay, 
Laboratories, Testing, Laboratory flasks, Mixing 
equipment. 


An earlier rotary shaker platform design to hold 
500 mL Erlenmeyer flasks had been reported for 
culturing Selenastrum capricornutum. Based on a 
recent study by the authors, the shaker platform 
was modified to use 125 mL, 250 mL, or 500 mL 
flasks. This modification can accommodate up to 
55 flasks in any combination of sizes. The platform 
measures 22.5 by 48 inches, and easily fits into a 
reach-in environmental chamber with the shaker 
tachometer exposed. The platform is used without 
inserts for 500 mL flasks, or with inserts made 
from 1.27 cm thick sheets of rigid white Styro- 
foam. Characteristics of the platform have been 
delineated. The shaker system has been in continu- 
ous use for more than a year without damage to 
the platforms or power units. The platform with 
inserts increases power unit capacity over that of 
equipped with a stock platform, while providing 
flask size flexibility and reducing platform cost. 
Further, inserts broken periodically still remain 
rigidly in place and can continue to be used. (Zie- 
linski-IPA) 

W81-02442 


SCINTILLATION DETECTORS IN GAMMA 
LOGGING: GEOMETRY, ABSORP- 


SPECTRAL 
TION AND CALIBRATION, 


Sa gen Survey, Denver, CO. Water Resources 
Vv. 


U. Schimschal. 

Available from the OFSS, USGS Box 25425, Fed. 

Ctr., Denver, CO 80225, Price: $4.25 in paper 

copy, $3.50 in microfiche. eC 8 Survey 

o— Report 80-688 (WRI), 1980. 29 p, 8 Fig, 
ef. 


Descriptors: *Borehole geophysics, *Calibrations, 
*Analytical techniques, *Mathematical models, In- 
strumentation, Gamma rays, Logging(Recording), 
Absorption, Radiation, Evaluation, *Gamma spec- 
- logging, Scintillation crystal, Geometric ef- 
ects. 


The theory for the evaluation of the effects of 
pony in ray absorption is developed 
or cylindrical scintillation detectors as applicable 
to borehole gamma spectrometry. The results of a 
laboratory experiment are shown for comparison. 
A calibration procedure to determine detector effi- 
ciency is given for application to borehole probes. 
It is shown that the response of a crystal can be 
separated in terms of geometric effects and instru- 
mentation effects. It is also shown that approximat- 
ing crystal detectors with point detectors in math- 
ematical theory is grossly oversimplified. (USGS) 
W81-02460 


CALIBRATION AND TESTING OF SELECTED 
PORTABLE FLOWMETERS FOR USE ON 
LARGE IRRIGATION SYSTEMS, 
ge Survey, Denver, CO. Water Resources 
iv. 
R. R. Luckey, F. J. Heimes, and N. G. Copeeal. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-121345, 
Price codes: A03 in paper copy, AOI in microfiche. 
Geological Survey Water-Resources Investigations 
80-72, 1980. 21 p, 9 Fig, 1 Tab, 1 Ref. 


Descriptors: *Calibrations, *Testing, *Flowmeters, 
*Irrigation systems, Flow measurement, Discharge 
measurement, Pipe flow, Instrumentation, High 
Plains region, Gated-pipe meter, Doppler meter, 
Transient-time meter. 


Existing methods for measuring discharge of irri- 
gation systems in the High Plains region are not 
suitable to provide the pumpage data required by 
the High Plains pad Aquifer System Analysis. 
Three portable flowmeters which might be suitable 
for obtaining fast and accurate discharge meas- 
urements on large irrigation systems were tested. 
A propeller type gaged-pipe meter, a Doppler 
meter, and a transient-time meter were tested 
under both laboratory and field conditions during 
1979. The gated-pipe meter was found to be diffi- 
cult to use and sensitive to particulate matter in the 
fluid. The Doppler meter, while easy to use, would 
not function on steel pipe 6 inches or larger in 
diameter, or on aluminum pipe larger than 8 inches 
in diameter. The transient-time meter was more 
difficult to use than the other two meters; howev- 
er, this instrument provided a high degree of accu- 
racy and reliability under a variety of conditions. 
Of the three meters tested, only the transient-time 
meter was found to be suitable for providing reli- 
able discharge measurements on the variety of 
—a system used in the High Plains region. 
(USGS) 


W81-02464 


THERMAL ANALYSIS OF THE ISCO 1680 
PORTABLE WASTE WATER SAMPLER, 
Environmental Monitoring and Support Lab., Cin- 
cinnati, OH. 

P.C. L. Lin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222425, 
Price codes: A03 in paper copy, A01 in microfiche. 
Report EPA-600/4-80-033, June, 1980. 46 p, 13 
Fig, 5 Ref. 


Descriptors: *Sample preservation, *Waste water, 
*Mathematical models, Thermal properties, Water 
sampling, Model studies, Automation, Sampling. 


The heat transfer characteristics of an automatic 
waste water sampler were investigated to provide 





a mathematical model with which manufacturers 
can design a portable sampler capable of preserv- 
ing samples under certain extreme environmental 
conditions using ice. A mathematical model was 
developed to simulate the operation of the ISCO 
1690 automatic waste water sampler. Data ob- 
tained during operation of the I sampler cool- 
ing system under varying conditions indicated that 
the accuracy of the mathematical model was 
within plus or minus 2 degrees C. The theoretical 
sample temperature history was in phase with that 
of the corresponding test sample. The sampler 
insulation is found to be insufficient, and the cool- 
ing rate is slow. Based upon the mathematical 
model, two prototype redesigns of the sampler 
cooling system are oroe posed. The first new design 
would require 13.6 kg of ice to lower the tem; 

ture of 24 500-ml samples to about 4 degrees C at a 
cycle time of 1 hour, with an environment and 
initial sample temperature of 30 degrees C Senn he a 
24 hour period. The second design would r 

9.6 kg of ice to keep the same amount of sample ot 
about 4 degrees C at an environmental temperature 
of 35 degrees C. This project verified the feasibility 
of using mathematical models for the development 
of specifications for a sampler cooling system. 
(Moore-SRC) 

W81-02499 


WATER SYSTEMS AUTOMATION AND MAN- 
AGEMENT, PART 4, 

L. A. Brower. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 2-4, p 1-8. 


Descriptors: *Computers, *Data processing, *Irri- 
gation systems, *Irrigation districts, Design data, 
Automation, Irrigation engineering, Remote con- 
trol, Electronic equipment, Decision making, Man- 
agement, Cost analysis. 


There are many names given to the type of com- 
puter best suited for the requirements of an irriga- 
tion district, including minicomputer, microcom- 
puter, small business computer, personal home 
computer, and intelligent terminal. These minicom- 
puters are usually small in size, and do not require 
a special environment. Generally, a minicomputer 
consists of a keyboard similar to a typewriter but 
with a few more special keys, a cathode ray tube, a 
data storage device using tape cassettes or dis- 
kettes, and a printer. The selection of a small or 
minicomputer depends on the needs and funds of a 
particular district, and the possibility of sharing 
time with another district. Computers may be used 
for routine record keeping including personnel re- 
cords, scheduling of irrigation based on input from 
individual farmers, and inventory system equip- 
ment service records, aid in solving design prob- 
lems and calculations for a staff, and in 
remote control and automation of the system. 
Steps in the process of choosing a minicomputer 
are presented to help staff to decide what is needed 
pe how to make the important decisions. A glos- 
of computer terminology is presented. 
(Brambley- SRC) 
W81-02513 


COMPUTER-BASED MONITORING FOR 
AVONMOUTH STW. 

Water Services, Vol 84, No 1017, p 669-670, No- 
vember, 1980. 2 Fig. 


Descriptors: *Monitoring, *Sewage treatment, 
*Computer programs, Instrumentation, Data col- 
lection, Control systems, Waste treatment. 


The computer based monitoring system employed 
at Avonmouth Sewage Treatment Works is de- 
scribed. Sludge produced at the treatment plant is 
held in digesters, and the methane produced pro- 
vides power for the on-site generating station. The 
generating station provides enough electricity to 
run the works, the inlet pumping stations and a 
County Council incinerator. The monitoring 
system controls the general plant functions and 
regulates the methane/diesel fuel mix in the gener- 
ators. The remote units collect data from seven 
dual-fuel engines and associated alternators, 
pumps, gas compressors, gas supply, switchgear 
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and the digestion plant, and monitor other 
of interest. The computer concept, called d cs 
(distributed monitoring and control system) is 
fully completed i will peo When the system is 
provide all relevant and 
outa ormation about the engines in the = 
trol room, activate automatic alarms to si 
need for any remedial steps, automatically chet 
down the dual-fuel engines in the event a serious 
fault develops, record events and conditions lead- 
ing to a major fault, provide a single operations 
control panel to initiate all plant ions, and 
form in the long run the basis for information 
storage and retrieval on the whole works. (Baker- 


FRC) 
W81-02589 


THE PERFECT TELEMETRY MIX, 

D. Barclay. 

Water Services, Vol 84, No 1017, p 661-662, No- 
vember, 1980. 1 Fig. 


Descriptors: *Telemetry, *Instrumentation, *Moni- 
toring, Data collection, Data transmission, Control 
systems, *Flood protection, Warning systems, 
Telephone. 


An unusual mix of telemetry media is described 
which uses verbal and — systems with data 
transmitted over private telephone wires (PW) and 
the public telephone network (PSTN). This pro- 
vides a cost effective network of data transfer 
suited to the needs of each of the various locations 
in a complex river system, and of the different 
parameters monitored. Early warning of flood 
build-up at the headwaters of the Lea and its 
tributaries is received from another PSTN teleme- 
try system called Radie. The automatic device 
calls several telephone numbers in succession until 
it gets an answer, at which point it relays a prere- 
corded message to the engineer on duty concern- 
ing a specific water level that is perroene a 
danger point. Telemetry via the PSTN has the 
advantage of k- extremely low cost and easy to 
geo jaker-FR 


TELEMETRY SYSTEM AT GRAFHAM WATER 
SCHEME 


Water Services, Vol 84, No 1017, p 670, 673, 674, 
November, 1980. 2 Fig. 


Descriptors: *Monitoring, *Telemetry, Control 
systems, Instrumentation, *Data transmission. 


The Grafham Water Scheme, part of the Anglian 
Water Authority, is described. The Scheme can 
supply up to 227,300 cubic meters/day of treated 
water to the Bedford and Northampton Divisions 
and the Lee Valley Water Company. Water origi- 
nates from the River Ouse. The telemetry system 
at the control center enables the operator to moni- 
tor the entire storage, treatment and distribution 
network. A flow diagram is pictured which shows 
the hydraulic arrangement within the monitoring 
area. The monitor en ger allows precise control 
and simple adjustment of proble and sample tem- 
peratures, separate addition of EDTA before any 
other reagents, and automatic checking and self- 
standardization at two concentrations at preset 
time intervals. The monitor is suitable for use in 
river, sewage works effluent and many industrial 
applications. It can be used alone or in concert 
with a large monitoring scheme. The new range of 
ion selective monitors being developed will find 
application in various situations, including moni- 
toring ammonia in coke oven effluents, chloride 
infiltration into boreholes, and cyanide in plating 
works effluent. (Baker-FRC) 

W81-02600 


Auburn Univ., AL. Dept. of Civil Engineering. 
A. D. Parr, J. F. Judkins, Jr., and T. E. Jones. 
Journal of the Water Pollution Control Federation, 
Vol 53, No 1, p 113-118, January, 1981. 3 Fig, 2 
Tab, 9 Ref. 


Descriptors: *Flow measurement, *Manning’s 
equation, *Channel flow, *Sewers, Discharge mea- 
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surement, Point-velocity discharge, 
Discharge(Water), Pipe flow, Open c 
Measurement, Non-uniform flow. 


hannel flow, 


Flow in a partially full sewer was monitored using 
the point-velocity discharge method. This method 
is accurate and economical. Measurements of 
depth and velocity at a single location on the 
vertical centerline of the pipe were used in an 
equation describing fully turbulent open channel 
flow in circular pipes. A family of empirical veloc- 
ity distribution curves dependent on relative ang 
of flow were developed and combined with 
ning’s equation to produce the equation. A second 
formula may be used to calculate discharge in a 
full-flowing sewer. (Cassar-FRC) 

W81-02616 


7C. Evaluation, Processing and 
Publication 


ANALYSIS AND DISSEMINATION OF WATER 
QUALITY AND WATER QUANTITY DATA, 
South Dakota State Univ., Brookings. Water Re- 
sources Inst. 
J. L. Wiersma, C. G. Carlson, A. R. Bender, and J. 
H. Bischoff. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-185597, 
Price codes: A04 in paper copy, AOI in microfiche. 
Completion Report, February, 1981. 48 p, 4 Fig, 3 
Tab, 7 Ref. OWRT-A-065-SDAK(1), 14-34-0001- 
8. 


Descriptors: *Hydrologic data, *Water quality, 
Water needs, *Water resources, Data collections, 
*Computer programs, ‘*Information retrieval, 
Water measurement, Water requirements, Basic 
data collections, Data storage and retrieval, Data 
transmission, Information exchange, Measurement, 
Networks, Monitoring, Computer models, Pro- 
gramming languages, Analysis, Sampling, Surveys. 


It was the purpose of this project to develop 
computer programs for the dissemination of availa- 
ble data and research results in a form useful to the 
general public (including political decision-makers, 
planners, producers of goods, and even those who 
represent technical areas in disciplines not closely 
allied with the immediate subject field). Particular 
emphasis was placed on fulfilling needs of produc- 
ers of goods and decision makers. The computer 
programs presented in this report are part of a 
spontaneous process that grows with the research- 
er’s needs. These programs may be modified or 
integrated, depending on developing needs, and 
can provide the basis for new ideas or continuing 
research. To illustrate, a program developed for 
the Conservation Commission has led to a more 
critical appraisal of present monitoring programs; 
Project B-053 represents a continuation of work in 
the soil-water compatability area. The software 
programs presented in this report were written for 
use on a commercial programmable calculator 
having peripherals and printer/plotter capability. 
The programming language is HPL. (Zielinski- 
IPA) 


W81-02424 


MAPS SHOWING GROUNDWATER CONDI- 
TIONS IN THE LOWER SAN PEDRO BASIN 


Geological Survey, Tuscon, AZ. Water Resources 
Div. 


S. C. Jones. 
Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $7.00 in paper 
copy, $1.00 in microfiche. Geological Survey 
Open-File Report 80-954 (WRI), July, 1980. 10 
Ref, 2 Sheets. 


Descriptors: *Maps, *Groundwater, *Water wells, 
*Water levels, *Water quality, Specific conductiv- 
ity, Fluorides, Aquifers, Hydrographs, Water level 
fluctuations, Pumping, Irrigation, Water 
*Arizona, Lower San Pedro basin area(AZ), Pinal 
County(AZ), Cochise County(AZ), 
County(AZ), Graham County(AZ). 


Pima 
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The lower San Pedro basin area includes about 
1,550 square miles in southeastern Arizona. The 
area depends almost entirely on groundwater for 
a water supplies. In 1978 the estimated ground- 

water pumpage was 55,000 acre-feet, 30,000 acre- 
feet of which was used for irrigation. Withdrawal 
of groundwater has had little effect on ground- 
water levels in the area. Information shown on the 
maps includes depth to water, altitude of the water 
level, spring discharge, chemical quality of the 

lwater, and irrigated area. Hydrographs of 


the water level in selected wells and a table of 
historical pumpage also are included. Scale 
1: oa vd SGS) 
W81-02450 


HYDROLOGY AND CHEMICAL QUALITY OF 
GROUNDWATER IN CROWLEY CCUNTY, 


COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

D. Cain, B. J. Ryan, and P. J. Emm 

Available from the OFSS, USGS Box 25425, Fed. 

Ctr., Denver, CO 80225, Price: $6.25 in paper 

copy, $1.00 in microfiche. Geological oe | 

— Report 80-681 (WRI), 1980. 22 Ref, 2 
ts. 


Descriptors: *Groundwater, *Water quality, *Hy- 
drogeology, *Aquifers, *Colorado, Aquifer char- 
acteristics, Alluvium, Water wells, Water yield, 
Dissolved solids, Specific conductivity, Chemical 
analysis, *Arkansas River(CO), Crowley 
County(CO). 


Significant quantities of groundwater can be ob- 
tained from several alluvial water-table aquifers 
possibly from two deep confined sandstone 
aquifers in Crowley County, Colo. The major 
water-table aquifer is the alluvium along the Ar- 
kansas River valley where well yields may be as 
much as 2,000 gallons per minute. Minor alluvial 
aquifers with well yields ranging from 5 to 200 
ms per minute occur in the drainage basins of 
orse Creek, Bob Creek, and Sand Arroyo, and in 
alluvium underlying dune sand in the western part 
of the county. The Dakota Sandstone and the 
underlying Cheyenne Sandstone are the confined 
aquifers. The depth to the top of the Dakota Sand- 
stone ranges from 700 to 3,600 feet below land 
surface. These aquifers are currently undeveloped 
but well yields may be as much as 275 gallons per 
minute. The chemical quality of water in the 
aquifers varies widely with dissolved solids Tang- 
ing from about 400 to 8,000 milligrams per iiter. 
On the basis of 35 analyses of water samples, only 
2 samples met drinking-water standards for all 
constituents determined. In most instances, the 
water is suitable for agricultural uses. (USGS) 
W81-02451 


HYDROLOGY OF THE LAKE DEATON AND 
LAKE OKAHUMPKA AREA, NORTHEAST 


SUMTER COUNTY, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 


ey bibliographic entry see Field 2H. 


ALTITUDE OF THE WATER TABLE IN THE 
ALLUVIAL 


a Survey, Austin, TX. Water Resources 


S. Gers. 

Available from Se OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $1.00 in paper 
copy, $0.50 in microfiche. Geological Survey 
Open-File Report 80-1007, March, 1980. 1 Sheet. 


Descriptors: *Maps, *Groundwater, *Aquifers, 
“Water table, *Texas, Water levels, Water wells, 
Contours, Richland Creek(TX), Tehuacana 
Creek(TX), *Trinity River(TX). 


This map shows the altitude of the water table in 
the alluvial and Wilcox aquifers in the vicinity of 
Richland and Tehuacana Creeks and the Trinity 


River, Tex., in December 1979. The water-table 
contours were constructed on the basis of water- 
level control derived from an inventory of shallow 
wells in the area, topographic maps, and field 
locations of numerous small springs and seeps. 
(USGS) 

W81-02453 


aS AND WATER DISCHARGE OF 
RADO RIVER AT MATAGORDA, 

TEXAS, N MAY 47, ! 4-7, AND JUNE 7-11, 1979, 

Geolagienl Survey, Austin, TX. Water Resources 


For tall bibliographic entry see Field 2J. 
W81-024: 


WATER-LEVEL CONTOUR AND SALT-FRONT 

MAP, HIALEAH-MIAMI SPRINGS WELL 

FIELD AREA, DADE COUNTY, FLORIDA, OC- 

TOBER 13, 1978, 

ae Survey, Miami, FL. Water Resources 
Vv. 

L. J. Swayze. 

Available from the OFSS, USGS Box 25425, Fed. 

Ctr., Denver, CO 80225, Price: $2.50 in paper 

copy, $0.50 in microfiche. Geological Survey 

Open-File Report 80-8, 1980. 1 Sheet. 


Descriptors: *Maps, *Water table aquifers, *Water 
wells, *Water levels, *Florida, Drawdown, Salin- 
ity, Chlorides, *Dade County(FL), Well fields. 


Water-level measurements of the shallow water- 
table aquifer were made around the Hialeah-Miami 
Springs well field in Dade County, Fla., on Octo- 
ber 13, 1978. These measurements are generally 
made in October and May of each year to provide 
cooperators with a picture of the cone of depres- 
sion of the well field. The cone of depression is 
also correlated with the 1000 milligrams per liter 
isochlor at the base of the aquifer. (USGS) 
W81-02461 


MAPS SHOWING GROUNDWATER CONDI- 
TIONS IN THE UPPER SAN PEDRO BASIN 
AREA, PIMA, SANTA CRUZ, AND COCHISE 
COUNTIES, ARIZONA--1978, 

es. Survey, Tucson, AZ. Water Resources 

nv. 

A. D. Konieczki. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $7.00 in paper 
copy, $1.00 in microfiche. Geological Survey 
Open-File Report 80-1192 (WRI), October, 1980. 
13 Ref, 2 Sheets. 


Descriptors: *Maps, *Groundwater, ‘*Irrigation 
wells, Water wells, *Water levels, Water quality, 
Specific conductivity, Fluorides, Hydrographs, 
*Arizona, *Upper San Pedro basin area(AZ), Pima 
County(AZ), Santa Cruz County(AZ), Cochise 
County(AZ). 


The upper San Pedro basin area includes about 
1,800 square miles in southeastern Arizona. The 
main use of groundwater is for irrigation. During 
1966-77, about 481,000 acre-feet | groundwater 
was withdrawn. Except near Sierra Vista and Fort 
Huachuca, the groundwater withdrawals have had 
little effect on water levels. Information shown on 
the maps includes altitude of the water level, depth 
to water, depth of well, hydrographs of the water 
level in selected wells, irrigated area, and specific 
conductance and fluoride concentration in the 
water. A table of pumpage also is included. 
(USGS) 


W81-02462 


WATER QUALITY DATA FOR AQUIFERS, 
» AND LAKES IN THE VICINITY OF 

KEECHI, MOUNT SYLVAN, OAKWOOD, AND 

PALESTINE SALT DOMES, NORTHEAST 

TEXAS SALT-DOME BASIN, 

Geological Survey, Austin, TX. Water Resources 


Div. 

Available from the OFSS, USGS Box 25425, Fed. 
Ctr., Denver, CO 80225, Price: $13.00 in paper 
copy, $6.00 in microfiche. Geological Survey 
Open-File Report 80-2037, November, 1980. 93 p, 


6 Fig, 5 Tab, 5 Ref. Carr, J. E., Halasz, S. J., and 
Liscum, F., Compilers. 


Descriptors: *Water quality, *Aquifers, *Streams, 
*Lakes, *Texas, Groundwater, Surface waters, 
Data collections, Sites, Streamflow, Flow measure- 
ment, Chemical analysis, Water analysis, *North- 
east Texas, Salt domes. 


This report contains water-quality data for 
aquifers, streams, and lakes in the vicinity of 
Keechi, Mount Sylvan, Oakwood, and Palestine 
Salt Domes in the northeast Texas salt-dome basin. 
Water-quality data were compiled for aquifers in 
the Wilcox Group, the Carrizo Sand, and the 
Queen City Sand. The data include analyses = 
ved solids, pH, perature 
cium, magnesium, sodium, bicarbonate, chloride, 
and sulfate. Water-quality and streamflow data 
were obtained from 63 surface-water sites in the 
vicinity of the domes. These data include water 
discharge, specific conductance, pH, water tem- 
rature, and dissolved oxygen. Samples were col- 
lected at selected sites for analysis of principal and 
selected minor dissolved constituents. (USGS) 
W81-02463 





WATER RESOURCES DATA FOR NEW 
— AND VERMONT, WATER YEAR 


Geological Survey, Boston, MA. Water Resources 
Di 


iV. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-159592, 
Price codes: A09 in paper copy, AOI in microfiche. 
Geological Survey Water-Data Report NH-VT- 
79-1, December, 1980. 176 p, 3 Fig, 1 Tab. 


Descriptors: *New Hampshire, *Vermont, *Hy- 
drologic data, *Surface waters, *Groundwater, 
*Water quality, Gaging stations, Streamflow, Flow 
rates, Sediment transport, Water analysis, Water 
temperature, Chemical analysis, Lakes, Reservoirs, 
Water wells, Water levels, Data collections, Sites. 


Water-resources data for the 1979 water year for 
New Hampshire and Vermont consist of records of 
stage, discharge, and water quality of streams; 
stage and contents of lakes and reservoirs; and 
water levels and water quality of wells. This report 
contains discharge records for 78 gaging stations, 
stage records for 3 lakes, monthend contents for 26 

es and reservoirs, water-quality data for 9 
gaging stations, and water levels for 40 observation 
wells. Also included are data for 18 crest-stage 
partial-record stations. Additional water data were 
collected at various sites, not part of the systematic 
data-collection program, and are published as mis- 
cellaneous measurements. A few pertinent stations 
(not included above) in bordering States and Prov- 
ince of Quebec are also included in this report. 
These data represent that portion of the National 
Water Data System operated by the U.S. Geologi- 
cal Survey and cooperating State and Federal 
agencies in New Hampshire and Vermont. (USGS) 
W81-02467 


WATER RESOURCES DATA FOR MISSISSIP- 
PI, WATER YEAR 1979. 

ala Survey, Jackson, MS. Water Resources 

Vv. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-176331, 
Price codes: A19 in paper copy, AO1 in microfiche. 
Geological Survey Water-Data Report MS-79-1, 
February, 1981. 438 p, 5 Fig. 


Descriptors: *Mississippi, *Hydrologic data, *Sur- 
face waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites. 


Water resources data for the 1979 water year for 
Mississippi consist of records of stage and dis- 
charge, and water quality of streams; stage, con- 
tents, and water quality of lakes and reservoirs; and 
water levels of wells. This report contains dis- 
charge records for 80 gaging stations, stage re- 
cords for 17 of these gaging stations, stage only for 





3 gaging stations, contents for 4 lakes, water qual- 
ity for 25 gaging Stations and 162 wells, and water 
levels for bservation wells. Also included are 
data for 94 crest-stage partial-record stations. Ad- 
ditional water data were collected at various sites, 
not part of the systematic data-collection program, 
and are published as miscellaneous measurements. 
These data represent that part of the National 
Water Data System operated by the U.S. Geologi- 
cal Survey and cooperating State and Federal 
ws 4} Mississippi. (USGS) 


WATER RESOURCES DATA FOR LOUISIANA, 
WATER YEAR cn Be patter 1. CENTRAL 
AND NORTHERN LOUISIANA. 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-171621, 
Price codes: A23 in paper copy, A01 in microfiche. 
Geological Survey Water-Data Report LA-80-1, 
December, 1980. 526 p, 7 Fig. 


Descriptors: *Louisiana, *Hydrologic data, *Sur- 
face waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites, *Central and 


northern Louisiana. 


Water resources data for the 1980 water year for 
Louisiana consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and water quality of groundwater. This 
report, in three volumes, contains records for 
water discharge at 75 gaging stations (including 
stage for 71 of these stations); stage only for 38 
gaging stations and 11 lakes; contents for 1 reser- 
voir; water quality for 124 surface-water stations 
(including 34 gaging stations, 107 miscellaneous 
sites, and 15 lakes), and 268 wells; and water levels 
for 506 observation wells. Also included are data 
for 271 crest-stage and flood-profile partial-record 
stations. Additional water data were collected at 
various sites not involved in the systematic data- 
collection program, and are published as miscella- 
neous measurements. Records for a few pertinent 
stations in bordering States are also included in this 
report. These data represent that part of the Na- 
tional Water Data System operated by the U.S. 
Geological Survey and cooperating State and Fed- 
eral Agencies in Louisiana. (USGS) 
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WATER RESOURCES DATA FOR CALIFOR- 
1979--VOLUME 4. 


Geological Survey, Menlo Park, CA. Water Re- 


sources Di 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-163966, 
Price codes: A22 in paper copy, AOI in microfiche. 
Geological Survey Water Data Report CA-79-4, 
January, 1981. 505 p, 12 Fig. 


Descriptors: *California, *Hydrologic data, *Sur- 
face waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites, *Northern 
central valley basins, Honey Lake basin(CA), 
*Sacramento River basin(CA). 


Volume 4 of the water resources data for the 1979 
water year for California consists of records of 
stage, discharge, and water quality of streams; 
stage, contents, and water quality in lakes and 
reservoirs; and water levels in wells. This report 
contains discharge records for 204 gaging stations, 
stage and contents for 34 lakes and reservoirs, 
precipitation data for 2 stations, water quality for 
81 stations, water levels for 33 observation wells, 
and water quality for 15 wells. Also included are 
16 crest-stage partial-record stations, 9. low-flow 
partial-record stations, and 4 water-quality partial- 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


record stations. Additional water data were col- 
lected at various sites, not part of the systematic 
data-collection program, and are published as spe- 
cial investigations. These data represent that part 
of the National Water Data System operated by 
the U.S. Geological Survey and cooperating State 
and Federal agencies in California. (USGS) 
W81-02470 


A COMPILATION OF GROUNDWATER 
QUALITY DATA FOR KENTUCKY. 

Geological Survey, Louisville, KY. Water Re- 
sources Div. 

Geological Survey Open-File Report 80-685, May, 
1980. 963 p, 1 Fig, 8 Tab, 16 Ref. Faust, R. J., 
Banfield, G. R., and Willinger, G. A., compilers. 


Descriptors: *Groundwater, *Water quality, 
*Chemical analysis, *Hydrologic data, *Kentucky, 
Analytical techniques, Geology, Water properties, 
Water utilization. 


This report provides most of the data in the files of 
the U.S. Geological Survey on the quality of 
groundwater in Kentucky. All analyses through 
1979 are included except for some special purpose 
repetitive analyses and some with a very limited 
number of constituents. County location maps are 
included with the analyses. These include location, 
distribution, and density of sampling sites in each 
county. Most of the data in this report resulted 
from cooperative studies made with the Kentucky 
Geological Survey and with other Federal, State, 
and local agencies. (USGS) 
W81-02475 


SUMMARY OF STREAMFLOW IN JEFFER- 
SON COUNTY, ALAB. 

Geological Survey of Alabama, University. Water 
Resources Div. 

R. H. Bingham, and J. D. Moore. 

Alabama Geological Survey Water Resources Di- 
vision, University, Atlas 16, 1980. 21 p, 13 Fig, 2 
Tab, 8 Ref. 


Descriptors: *Streamflow, *Flow rates, *Alabama, 
Natural flow, Flow characteristics, *Flow dura- 


tion, Duration curves, Discharge measurement, 
*Jefferson County(AL). 


Flow-duration curves and streamflow distribution 
graphs based on 11 continuous-record gaging sta- 
tions show that most gaged streams in Jefferson 
County, Ala., are perennial and flow varies season- 
ally. The largest discharge occurs in the spring and 
the smallest discharge occurs in the fall. Locust 
Fork is the largest potential source of surface 
water supply in Jefferson County. The average 
discharge of Locust Fork at Sayre is 1400 cubic 
feet per second for 40 years of discharge data. The 
average discharge of Fivemile Creek at Ketona is 
35.7 cubic feet per second for 8 years of discharge 
data. Instantaneous discharge measurements at 62 
sites in Jefferson County, where three or more 
measurements have been made are tabulated. 


(USGS) 
W81-02476 


CHEMICAL QUALITY OF WATER FROM 

COMMUNITY SYSTEMS IN NEW YORK, NO- 

VEMBER 1970 TO MAY 1975, 

en Survey, Albany, NY. Water Resources 
iv. 

R. H. Cartwright, and J. A. Ziarno. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB81-130676, 

Price codes: A19 in paper copy, AOI in microfiche. 

Geological Survey Water-Resources Investigations 

80-77 1980. 444 p, 1 Fig, 3 Tab, 20 Ref. 


Descriptors: *Water quality, *Chemical analysis, 
*Data collections, *Water supply, *New York, 
Sampling, Water analysis, Pesticides, Potable 
water. 


Chemical analyses of 2,802 water samples from 784 
of approximately 1,500 community water systems 
in the State of New York are presented. The data 
were collected from November 1970 to May 1975 
and were originally released in a series of four U.S. 


Geological Survey open-file reports during the 
mid-1970’s. The data were obtained and compiled 
by the Geological Survey and have heen om used by 
the State of New York in determining 

system compliance with applicable dtlaking-watex 
standards. The analyses include physical proper- 
ties, major and minor constituents, pesticide resi- 
dues, and radiochemical data. Semis bottom-mate- 
rial analyses are included. (USGS) 

'W81-02477 


LOW-FLOW FREQUENCY AND FLOW DURA- 
TION OF SOUTH CAROLINA STREAMS, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

W. M. Bloxham. 

South Carolina Water Resources 

Report No 11, 1979. 90 p, 5 Fig, 12 Ref. 


Descriptors: *Low flow, *Low-flow frequency, 
*Flow duration, *Streamflow, *South Carolina, 
Streams, Analytical techniques, Frequency analy- 
sis, Natural flow, Regulated flow, Frequency 
curves, Gaging stations, Sites. 


“Streamflow data of 71 continuous record stations 


in South Carolina are shown in analytical summar- 
ies. Tabulations of low-flow frequency and flow- 
duration data and minimum flow arrays are pre- 
ceded by a description of climate and physical 
factors. Explanations of the variables affecting low 
flow and the lack of homogeneity within the State 
are illustrated with low-flow frequency curves 
from different physiographic regions. A standard 
period of record common to each site could not be 
determined. Short records were adjusted to extend 
the length of sampling period by correlation and 
moderate frequency curve extensions. Low-flow 
frequency estimates are based on graphical rather 
than mathematical curve fittings because of the 
deviation of computed values at low probability 
levels. Regulation and diversion factors are ac- 
counted for in the analyses and identified in the 
station ——— (USGS) 

W81-0 


WATER RESOURCES ACTIVITIES IN ILLI- 
NOIS, 1980, 

——- ane Champaign, IL. Water Re- 
sources Di 

For primary bibliographic entry see Field 7A. 
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PUBLIC PERCEPTIONS IN WATER QUALITY 
EVALUATION, 

Auburn Univ., AL. 

S. H. Dinius. 

Water Resources Bulletin, Vol 17, No 1, p 116-121, 
February, 1981. 4 Tab, 10 Ref. OWRT A-054- 
ALA(3), 14-34-0001-7002. 


Descriptors: *Water quality, *Water management, 
Water pollution, Water evaluation, Color, Public 
participation, Public opinion, Surface waters, Eval- 
uation. 


A Visual Perception Test, consisting of photo- 
graphic slides of water sites, was designed to exam- 
ine laymen’s water quality perceptions. The slides 
were taken at five water sites where the level of 
visual pollution was artificially altered by the in- 
vestigator. Analysis of variance indicated that the 
water sites were evaluated differently for each of 
five pollution levels. Increases in water discolor- 
ation and the quality of litter were viewed as 
increases in level of pollution. Laymen not only 
evaluated visually polluted sites lower for uses 
such as mapas. but they also evaluated the 
quality of the actual water lower. Stepwise multi- 
ple regression indicated that a combination of 
water color, scenic beauty appreciation, quality of 
the surrounding environment and industry as a 
pollution source explained 73% of the variance in 
predicting Overall Pollution. Application of factor 
analysis simplified the variables to an Overall Pol- 
lution Factor and a Boating Use Factor. 
W81-02498 
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8. ENGINEERING WORKS 
8A. Structures 


IF THE OLD RIVER CONTROL STRUCTURE 
FAILS. (THE PHYSICAL AND ECONOMIC 
CONSEQUENCES), 

Louisiana Water Resources Research Inst., Baton 
Rouge. 

R. G. Kazmann, and D. B. Johnson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-184103, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Technical addenda by J.R. Harris and D.B. John- 
son, Bulletin 12, September, 1980. 135 p, 3 Fig, 19 
Ref, 2 Append. OWRT-A-040-LA(3). 


Descriptors: *Engineering structures, *Gates, 
*Control structures, *River flow, *Flow control, 
River regulation, Bypasses, Conduits, Structures, 
Check structures, Barriers, Construction materials, 
Construction, Repairing, Structural engineering, 
Engineering, Flow, Flow duration, Hydraulics, 
Streamflow, Regulation, Mississippi River, Atchaf- 
alaya River, *Louisiana. 


The Old River Control Structure (ORCS), the 
device that prevents the Atchafalaya River from 
becoming the principal distributary, the new 
outlet, of the Mississippi River, and located about 
40 miles north of Baton Rouge, Louisiana, was 
almost undermined by the flood of 1973. An auxil- 
iary structure is presently planned for construction 
by the Corps of Engineers near the ORCS to 
reduce water flow through the present damaged 
ORCS; however, a real immediate threat exists for 
a major diversion of the Mississippi and the 
planned auxiliary structure cost is estimated at 
about $200,000,000. A major flood destroying the 
ORCS ability to distribution between the Lower 
Mississippi and Atchafalaya Rivers would occur in 
the Basin of the latter, and result in highway/ 
railroad bridge destruction, gas pipelines severage, 
and reduced industrial productivity between Baton 
Rouge-New Orleans (BR-NO) along the Mississip- 
pi. Dry weather following the flood would reduce 
discharges in the river between BR-NO, permitting 
Gulf of Mexico saltwater to fill the present main 
stem of the river. Economic impacts were evaluat- 
ed, and a plan described for replacing the BR-NO 
table water supply. (Zielinski-IPA) 
81-02426 


SOIL AND WATER CONSERVATION STRUC- 
TURES, HYDRAULIC MODELS AND FIELD 
APPLICATIONS, 

Science and Education Administration, Minneapo- 


lis, MN. 

F. W. Blaisdell, C. L. Anderson, and G. G. 
Hebaus. 

Advances in Agricultural Technology AAT-NC-6, 
December, 1980. 35 p, 34 Fig. 


Descriptors: *Model studies, *Flood control, *Hy- 
draulic structures, Soil conservation, Water con- 
servation, Hydraulic models, Spillways, Stilling 
basins, Inlets, Culverts, Hydraulic design. 


Weather or impassible roads during severe storms 
limit opportunities to see soil and water conserva- 
tion structures passing large floods. However, 
models of these structures can be built in the 
laboratory and their performance observed under 
simulated severe flood conditions. Pictures are 
shown of models and their comparable prototypes 
to illustrate that models reliably predict the per- 
formance of field structures, that laboratory find- 
ings can be transposed to the field, and that soil 
conservation structures with superior hydraulic 
performance can be developed from laboratory 
tests. Small changes in the design or construction 
of a structure can cause large changes in the per- 
formance of that structure. Differences between 
good and poor structures are frequently small, and 
the effect of these differences on performance usu- 
ally cannot be predicted, which is why laboratory 
tests are necessary. Types of structures illustrated 
include: drop spillways, straight drop spillway still- 
ing basin, box inlet chute spillway entrance, box 
inlet drop spillway, open channels, culvert and 


chute stilling basins, pipe spillway entrances, hood 
inlets, hood inlet spillway entrances, drop inlets 
and antivortex devices, two-way drop inlet on a 
steep slope, two-stage two-way drop inlet as a 
floodwater retarding structure, and two-way drop 
inlet spillway entrances. (Moore-SRC) 

W81-02504 


WATER-RELATED SEDIMENT PROBLEMS, 
E. L. Pemberton. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 4-1, p 1-30. 
44 Fig, 1 Tab. 


Descriptors: *Sediments, *Sediment Icad, *Sedi- 
ment control, ‘*Rivers, Canals, *Water 
distribution(Applied), Operating costs, Diversion 
structures, Distribution systems, Canal design, 
Channel morphology, Pumping plants, Return 
flow, Erosion control. 


The types of sediment problems encountered either 
at a diversion structure or throughout a water 
distribution system may vary in different locations, 
but quite often have many comparable characteris- 
tics. The variations are usually attributable to dif- 
ferences in river channels and river hydraulics, 
sediment sizes, topographic changes, geology, and 
soil types. With a better knowledge of sediment 
transport concepts and river channel characteris- 
tics, these problems can be reduced, with a corre- 
sponding reduction in operating costs. Changes in 
design techniques are discussed for diversion struc- 
tures and canal headworks, canal and distribution 
systems, pumping plants, stability of natural chan- 
nels to convey waste flows and return flow, and 
miscellaneous river channel or sediment problems. 
Specific problems addressed include: deposition of 
sediment in river channel above a diversion dam 
and downstream bed and bank scour; sluicing ar- 
rangement not effective in reducing sand inflow to 
canal; cleaning sediment deposits from canal; need 
for settling basin at upper end of canal; canal 
siphons under river channels not buried deep 
enough for high flood peaks; cross drainage cul- 
verts sized for flood peaks as well as sediment 
loads; seepage from canal with clearer water diver- 
sion; sediment deposits in intake channels; wear 
factor for pumping sediment-laden water; exces- 
sive scour in wasteway channels; bed and bank 
erosion caused by return flows; use of unstable 
river channels as conveyance channels; bank ero- 
sion and channel stabilization; erosive action of 
sediment in water; and marina entrances. (Bramb- 
ley-SRC) 

W81-02515 


REHABILITATION OF OPEN WATER CON- 
VEYANCE SYSTEMS, 

T. R. Haider. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 6-1, p 1-54. 
40 Fig, 21 Ref, 1 Append. 


Descriptors: *Irrigation systems, *Irrigation engi- 
neering, *Rehabilitation, *Water conveyance, 
Seepage control, Linings, Canals, Check struc- 
tures, Siphons, Flumes, Chutes, Turnouts, Drain- 
age engineering, Hydraulic design, Structural 
design, Economics, Safety factors, Maintenance. 


Rehabilitation of irrigation systems may occur be- 
cause routine maintenance is no longer sufficient, 
or modifications are required for greater efficien- 
cy, to meet current safety standards, or for automa- 
tion. The “9 versus replacement costs must be 
considered for any structure. The canal sections 
may need lining to control seepage; earth, con- 
crete, and membrane liners are discussed. The 
structures in an irrigation system may include 
check structures, inverted siphons, inline flume 
structures, pipe and rectangular drop and chute 
structures, turnout structures, cross drainage struc- 
tures, drainage inlets, and bridges. Changes in the 
hydraulic design and/or structural design of these 
structures are presented, with emphasis on eco- 
nomics and safety standards. (Brambley-SRC) 
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CANAL LININGS AND SOIL SEALANTS, 
For primary bibliographic entry see Field 3F. 
W81-02517 


DESIGN, INSTALLATION, AND MAINTE- 
NANCE OF PIPE SYSTEMS, 

L. A. Kinney, D. R. Osmundsen, and C. 
Davenport. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 8-1, p 1-15. 
12 Fig. 


Descriptors: *Irrigation systems, *Irrigation engi- 
neering, *Piping systems(Mechanical), *Pipelines, 
*Hydraulic design, *Sprinkler irrigation, Hydrau- 
lic structures, Excavation, Corrosion control, In- 
stallation, Maintenance, Resistivity, Soil properties. 


Greater emphasis is being placed on the use of 
pipeline water distribution systems by the Water 
and Power Resources Service. There are three 
types of pipe systems, low-head, o stand; low- 
head, closed; and high-head, sprinkler. Most new 
installations are of the sechilar type and older 
low-head systems are being converted, to obtain 
more efficient water use and reduce labor costs. 
The types of pipe and pipe joints to be used in any 
system depend on the location and conditions 
within the system. Pipes may be rigid or flexible, 
each requiring different trench, bedding and back- 
fill conditions. Any pipe containing iron must be 
protected from corrosion; the amount of protection 
depends on the type of pipe and the soil resistivity 
and stray currents around the pipe. Correct instal- 
lation can prevent maintenance problems; some 
problems and their solutions are presented. 
(Brambley-SRC) 
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DRAINAGE OF IRRIGATED LANDS, 

J. N. Christopher. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Sessions 13-1 and 
13-2, p 1-9. 


Descriptors: *Irrigation systems, *Drainage sys- 
tems, *Drains, *Drainage engineering, *Irrigation 
engineering, Saline soils, Saline water, Saturated 
soils, Soil physical properties, Groundwater, 
Groundwater movement, Recharge wells, Eco- 
nomics, Agricultural watersheds. 


Drainage of irrigated land is almost always neces- 
sary to prevent waterlogging and salinization of 
the soil. Both conditions kill plants, by lack of 
oxygen in the root zone, and by their inability to 
absorb nutrients and water, respectively. In plan- 
ning a drainage system, the specific yield and per- 
meability of the soil, and the location, source and 
characteristics of the groundwater are the most 
important factors for consideration. The drainage 
system may use open or closed drains, pumped 
wells, or recharge wells. Closed drains are the 
preferred system in most cases, having the benefits 
of least cost, and least loss of land. Improved 
methods of predicting and determining subsurface 
drainage requirements have produced data on 
groundwater position and fluctuations, drain dis- 
charge methods, and permeabilities, which have 
been used to compute drain spacings with im- 
proved accuracy. Drain spacing and depth are 
interdependent, and for given conditions there is 
an economically optimum combination. The bene- 
fits of a gravel envelope around drains, and man- 
holes, junction boxes and silt traps are discussed. 
(Brambley-SRC) 

W81-02525 


8C, Hydraulic Machinery 


WATER MEASUREMENT, 

R. G. Karrh, J. Crist, C. R. Buyalski, and R. A. 
Dodge. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Sessions 3-1 and 3- 
2, p 1-5. 





Descriptors: *Water measurement, *Instrumenta- 
tion, *Flow measurement, *Discharge measure- 
ment, Flow characteristics, Water resources, Main- 
tenance, _ Reliability, Forecasting, Water 
supply(Development), Water delivery. 


Accuracy in water measurement is important in 
the operation of any water system, so that future 
needs may be defined and anticipated. Standard 
devices are less expensive and generate more 
backup data and experience. A truly standard 
device is one which has been fully described, accu- 
rately calibrated, correctly made or installed, and 
sufficiently maintained to fulfill the original meas- 
urements, so that accurate water measurements 
may be obtained from standard discharge tables or 
curves. Accurate discharges from nonstandard 
structures can be obtained only from specially pre- 
pared curves or tables based on calibration tests. 
Inaccurate measurement may derive from flow 
factors such as approach and exit flow conditions, 
turbulence, and rough water surface; from equip- 
ment factors such as poor workmanship, weath- 
ered and worn equipment, faulty head measure- 
ment; or by infrequent measurement and the use of 
the wrong measuring device. Some causes of these 
factors are discussed. (Brambley-SRC) 
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PUMP AND MOTOR MAINTENANCE, 

E. M. Corless. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 14-1, p 1-4. 
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A failure in any of the three components of a 
pump, the pump, motor or switchgear, will cause 
the pump to be out of service. Pumps may be 
maintained in good working order by use of the 
— lubrication in proper amounts, use of metal- 
ized shaft sleeves with correct packing, prevention 
of vibration and its immediate correction when it 
occurs, screening to keep foreign objects out of the 
pump, and selection of the correct pump for the 
job which prevents cavitation. Low pump dis- 
charge is usually caused by excessive wear or 
clearance at the pump seal, and can be corrected 
by replacing seals, building up the impeller or 
machining it to the correct tolerances. A perma- 
nent record of the pump’s operating history is 
invaluable in determining if a pump is not working 
properly. Electric motors and switchgears are best 
maintained by keeping them clean, tight, dry, and 
cool. For motors, regular insulation testing should 
be conducted, with visual inspections, and perma- 
nent records maintained. These principles also 
apply to transformers. All work should be attempt- 
ed only when the equipment is not energized. 
(Brambley-SRC) 
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EARTH CONSTRUCTION PRACTICES, 

C. W. Jones. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 10-1, p 1-38. 
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Test ata have been developed for evaluat- 


ing foundation and conditions, to supplement 
judgement on the soundness of a foundation. The 
extent of testing depends on the importance of the 
structure, the seriousness of the soil conditions, and 
the steps that may be necessary to solve the prob- 
lem. Some initial tests on the soil and subsoil 


include: bearing capacity; stability; settlement and 
uplift; deterioration; erosion; and permeability. 
Some common foundation problems and possible 
remedial measures are presented for consolidated 
and compressible clays, silts and intermediate = 
and sands and gravels. In the maintenance, r 

and relocation of a water system soil is frequently 
used as a construction material. For satisfactory 
construction the soil must be classified and the 
cause and solution of the problem determined. 
Specific information is given for the repair and 
construction of embankments, preparation of back- 
fill, compacted earth lining and cover layers. 
(Brambley-SRC) 

W81-02520 


8F. Concrete 


CONCRETE REPAIR AND MAINTENANCE, 

J. R. Graham, T. Rutenbeck, and O. R. Werner. 
In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 9-2, p 1-23. 
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Most structures within a water system are made of 
concrete, and will need maintenance and ultimate- 
ly repair. Concrete deterioration and failure can 
result from planning, design or construction defi- 
ciencies; unforeseen natural phenomena; and natu- 
ral attrition and old age. Preventive maintenance 
will reduce the need for repair. A guide to material 
and repair method selection provides a logical 
systematic approach for decisions regarding the 
extent of the failure and the methods of repair. 
Proper preparation of the existing concrete is one 
of the most important steps to making a good, 
serviceable repair. Shotcrete, dry-pack, and con- 
crete replacement are the most common and 
widely used methods of repair. Best bond strength 
for conventional concrete patches will be devel- 
oped when the patch is kept completely moist for 
at least 28 days. When circumstances preclude 
wet-curing of concrete, chemical bonding agents 
such as epoxy formulations may be used. Proce- 
dures for the use of epoxy formulations are given, 
with emphasis on the need for temperature control. 
Epoxy-bonded epoxy mortar is particularly useful 
in patching spalls and cracks in concrete, without 
using portland cement or concrete. Safe handling 
of epoxies is described, and a list of supplies neces- 
= for concrete repair work is given. (Brambley- 


SRC) 
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SELECTION OF PROTECTIVE COATINGS, 

C. B. Haverland. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 11-1, p 1-8. 
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Rising costs dictate an active corrosion control 
program from water control structures, and pro- 
tective coatings often emerge as the most economi- 
cal means of mitigating corrosion. One of the im- 
portant steps in the process of selecting the proper 
coating is determining the exposure to which the 
coating will be subjected. The basic categories of 
exposure include: immersion, burial, alternate sub- 
mergence, atmospheric, and chemical. When these 
factors are combined with information on the 
nature of the structure to be protected, its condi- 
tion, and practical considerations, a decision on the 
coating may be made. er coatings are dis- 
cussed with reference to their applicability, advan- 
tages and disadvantages. They include: coal-tar 
enamel; cement mortar; vinyl resin systems; coal- 
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tar epoxy paint; hot-dip galvanizing; silicone-alkyd 
enamels; and neoprene, latex, portland cement, 
epoxy, vinyl resin, enamel, and aluminum finish 
paints. Regular inspection of all coatings is recom- 
mended so that maintenance or replacement needs 
can be forecast. In the maintenance of existing 
submerged or buried steel structures, repainting 
may be very difficult or impossible. In this case, 
one way of affording continued protection may be 
to apply cathodic protection. However, cathodic 
protection currents develop an alkaline environ- 
ment at the metal surface which can deteriorate the 
bond of certain coatings. (Brambley-SRC) 
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PREPARATION AND APPLICATION OF PRO- 
TECTIVE COATINGS, 

H. F. Adams. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 11-2, p 1-10. 
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Correctly selected and applied coatings serve 
longer and require less maintenance, reducing the 
long-term coating costs. Preparation of the base 
surface, mixing or other preparation of the paint, 
and application to the surface are discussed in the 
light of maintenance conditions and primarily with 
respect to metal. Practical maintenance problems 
include timing to obtain satisfactory temperatures, 
ventilation, humidity control, and safety practices, 
particularly when dealing with new products. Sur- 
face preparation may require the removal of for- 
eign substances from the surface, removal of all 
loose materials or removal of all materials by blast 
cleaning. Most paints require mixing to obtain uni- 
form consistency, but some require the addition 
and complete mixing of a catalyst which causes 
setting of the paint by a chemical reaction. Appli- 
cation of paint by brushing, roller, or spray will be 
determined by the structure, the paint and number 
of coats to be applied. Sufficient time must be 
allowed after application for curing of the paint 
and inspection of the work. (Brambley-SRC) 
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CATHODIC PROTECTION OF SURFACES, 

H. K. Uyeda. 

In: Water Systems Management Workshop, 1980, 
Session Notes, Department of the Interior, Water 
and Power Resources Service, Session 11-3, p 1-10. 
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Water loss, Electrolysis, *Pipelines. 


Cathodic protection is the reduction or elimination 
of corrosion of a metal by making current flow to 
it from an electrolyte. Both galvanic or local cell 
corrosion and electrolytic or stray-current corro- 
sion may be controlled. In the galvanic anode 
method, corrosion is controlled by purposely cre- 
ating a corrosion cell by use of a bimetallic couple, 
in which the anode corrodes, saving the structure 
planned as the cathode. In the impressed current 
method anodes are used which are energized by an 
external, direct-current power source. 
method has characteristics which make it more 
applicable to particular situations than the other. 
Successful cathodic protection requires a suitable 
continuous electrolyte common to both the anode 
and the structure, a method of making current flow 
in the desired direction, and a method of getting 
sufficient current to every point on the surface of 
the structure. Each system is a special case which 
requires thorough preliminary testing, but a struc- 
ture-to-electrolyte potential of -0.85 volt or more is 
recommended. The cost of installing cathodic pro- 
tection varies with the structure, the system and 
the direct and indirect costs assigned to the conse- 
quences of corrosion. (Brambley-SRC) 

W81-02523 





Field 8—ENGINEERING WORKS 


Group 8I—Fisheries Engineering 
8I. Fisheries Engineering 


A SIMPLE IN SITU METHOD FOR MEASUR- 
ING BENTHIC RESPIRATION, 

Ministry of Agriculture, Tiberias (Israel). Unit for 
Applied Research in Intensive Fish Culture. 

For primary bibliographic entry see Field 2H. 
W81-02573 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


ANALYSIS AND DISSEMINATION OF WATER 
QUALITY AND WATER QUANTITY DATA, 
South Dakota State Univ., Brookings. Water Re- 
sources Inst. 

For primary bibliographic entry see Field 7C. 
W81-02424 





ABSORPTION 
Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


Mercury(II) Sorption by Waste Rubber, 
W81-02572 5D 


Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 

W81-02576 ae 


ACID MINE WATER 
Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 
W81-02447 5B 


ACID RAIN 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 5C 


ACIDIC RAIN 
Laboratory Simulation of Acid Rain Effects on 


Freshwater Microcrustaceans, 
'W81-02407 5C 


ACIDIC WATER 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 5C 


ACIDS 
Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 5E 


ACTIVATED CARBON 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


The Role of Adsorption in Biologically Ex- 
tended Activated Carbon Columns, 
'W81-02604 sD 


ACTIVATED SLUDGE 
Investigation of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 

W81-02441 5D 


Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 


Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


Testing Aeration Equipment in Conventional 
Activated Sludge Plants, 
W81-02623 5D 


ADMINISTRATION 
Water Systems Automation and Management, 
Part 1, 
W81-02510 6B 


ADSORPTION 
The Role of Adsorption in Biologically Ex- 
tended Activated Carbon Columns, 
W81-02604 5D 


SUBJECT INDEX 


AERATION 
Investigation of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


Testing Aeration Equipment in Conventional 
Activated Sludge Plants, 
W81-02623 5D 


ALABAMA 
Summary of Streamflow in Jefferson County, 


Alabama, 
W81-02476 71C 


ALASKA 
A Builder’s Guide to Water and Energy, 
'W81-02422 6B 


ALCOHOLS 
Anaerobic Treatment of Wastes Containing 
Methanol and Higher Alcohols, 
W81-02584 5D 


ALGAE 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 

W81-02642 5C 


ALKYLBENZENE SULFONATES 
Bioconcentration of Linear /.lkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 

W81-02576 5C 


ALLEN COUNTY (IN) 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


AMMONIA 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
'W81-02554 5D 


AMOCO CADIZ 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
W81-02642 5C 


The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 5C 


Pollution of Subtidal Sediments and Disturbance 
of Benthic Animal Communities, 
W81-02646 5C 


AMPHIPODA 
Pollution of Subtidal Sediments and Disturbance 
of Benthic Animal Communities, 
'W81-02646 5C 
ANAEROBIC DIGESTION 
Anaerobic Treatment Kinetics of Palm Oil 


Sludge, 
W81-02580 5D 


Anaerobic Treatment of Wastes Containing 
Methanol and Higher Alcohols, 
W81-02584 sD 


Submerged Combustion for Sludge Digestion, 
W81-02587 5D 


Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 5D 


Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


ANALYTICAL TECHNIQUES 
Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
'W81-02460 7B 


APPLICATION EQUIPMENT 
Sprinkler Head with an Improved Slotted Drive: . 


Spoon, 
'W81-02629 3F 


Sprinkler Head with Improved Combined-_ 
Stream Coherency Diffuser and Distance Con- - 
trol Baffle Member, a 
W81-02630 3F 


AQUATIC ANIMALS 
Vegetation Management and Pest Control, . 
W81-02524 4A" 


Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching - . 
and Diking, : 
W81-02539 5c 


AQUATIC HABITATS 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 sc 


AQUATIC LIFE 
Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
W81-02406 


AQUATIC POPULATIONS 
Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 $c 


AQUATIC WEEDS 


Vegetation Management and Pest Control, 
W81-02524 


AQUIFER CHARACTERISTICS 
Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
'W81-02454 2F 


Groundwater of Coal Deposits, Bay County, 

Michigan, 

W81-02486 $B 
AQUIFER SYSTEMS 

Aquifers as Processing Plants for the Modifica- 

tion of Injected Water, 

W81-02412 sD 


AQUIFER TESTING 
Aquifers as Processing Plants for the Modifica- 
tion of Injected Water, 
'W81-02412 5D 


AQUIFERS 
Major Aquifers in Aurora and Jerauld Counties, 
South Dakota, 
W81-02449 2F 


Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 7c 


Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 

W81-02453 7c 


Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
'W81-02454 


Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 

W81-02463 7c 


su-1 





AQUIFERS 


Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 

W81-02482 SE 


To What Extent is Ground Water Contaminat- 
ed, 
W81-02601 5B 


ARCHAEOLOGY 
Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 
W81-02500 6B 


ARGENTINA 
Design of Length of Water Resource Simulation 
Experiments, 
W81-02650 6B 


ARID LANDS 
Marine Biotechnology and the Use of Arid 
Zones, 
W81-02570 3C 


ARIZONA 
Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 
W81-02450 7C 


Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 

W81-02462 7C 


ARKANSAS 
Distribution of Trace Elements in a Warm 
Water Release Impoundment, 
W81-02402 5A 


Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 
W81-02403 5A 


ARKANSAS RIVER 
The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 
W81-02502 6B 


ARKANSAS RIVER (CO) 
Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 7C 


ARTIFICIAL RECHARGE 
Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El] Paso Area, Texas, 
W81-02458 4B 


A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 

W81-02508 4B 


ASSAY 
Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 5A 


ATOMIC ABSORPTION 
Flameless Atomic Absorption for Tracing the 
Fate of Heavy Metals in Soils and Groundwater, 
W81-02491 5A 


AUSTRALIA 
Marine Biotechnology and the Use of Arid 
Zones, 
W81-02570 3C 


AUTOMATION 
Water Systems Automation and Management, 
Part 1, 
W81-02510 6B 


SUBJECT INDEX 


Water Systems Automation and Management, 
Part 2, 
W81-02511 3F 


AVAILABLE WATER 
Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 
W81-02487 4B 


BACTERIA 
Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


Role of Nematode-Bacterial Interactions in He- 
terotrophic Systems with Emphasis on Sewage 
Sludge Decomposition, 

W81-02551 5D 


BALTIC SEA 
Microbiological Parameters for Differentiating 
between Coastal and Open Waters in the North- 
ern Baltic Proper and the Gulf of Finland, 
W81-02641 5C 


BARCAD SAMPLER 
Monitoring Device Simplifies Sample Collec- 
tion. 
W81-02596 5A 


BARGES 
The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 
W81-02502 6B 


BASE FLOW 
Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 
W81-02446 2F 


BASIC DATA COLLECTIONS 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


BAY COUNTY (MD 
Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 


BAYESIAN ANALYSIS 
Computer Program for Network Analysis for 
Regional Information, 
W81-02483 TA 


BENTHIC FAUNA 
Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 SC 


Pollution of Subtidal Sediments and Disturbance 
of Benthic Animal Communities, 
W81-02646 5C 


BENTHOS 
A Simple in Situ Method for Measuring Benthic 
Respiration, 
W81-02573 2H 


Benthic Oxygen Demand in Lake Apopka, Flor- 
ida, 
W81-02575 2H 


BIG STONE COUNTY (MN) 
Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
W81-02454 2F 


BIOINDICATORS 
Identification of Organic Sulfur Compounds and 
Polycyclic Hydrocarbons Transferred to Shell- 


fish from Petroleum Suspension by Capillary 
Mass Chromatography, 
W81-02578 5A 


Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


Microbiological Parameters for Differentiating 
between Coastal and Open Waters in the North- 
ern Baltic Proper and the Gulf of Finland, 

W81-02641 5C 


BIOLOGICAL TREATMENT 
Investigation of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
'W81-02409 5D 


Chemical and Biological Treatment of Thermal- 
ly Conditioned Sludge Recycle Liquors, 
W81-02506 SE 


Bayer Tower Biology - An Efficient, Low Noise 
and Odor-Free Process for Biological Waste 
Water Treatment, 

W81-02553 5D 


Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 5D 


BLUEGILLS 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 
W81-02576 5C 


BOREHOLE GEOPHYSICS 
Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
W81-02460 7B 


BREWERY INDUSTRY 
Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


BUBBLES 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


CADMIUM 
Utilisation of Sewage Sludge on Land--The Cad- 
mium Angle. 
W81-02586 3C 


CALIBRATIONS 
Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
W81-02460 7B 


Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 
tems, 

W81-02464 7B 


CALIFORNIA 
Floods of January and February 1980 in Califor- 
nia, 
W81-02457 2E 


Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 

W81-02465 4A 


Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 7c 


Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
W81-02480 5B 





Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 

W81-02487 4B 


A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 

W81-02508 4B 


Techniques for Creating Salt Marshes Along the 

California Coast, 

W81-02532 5G 
CANADA 

Supplemental Report on Phosphorus Manage- 

ment Strategies. 

W81-02439 5G 


Great Lakes Science Advisory Board: Report of 
the Aquatic Ecosystem Objectives Committee. 
W81-02440 5G 


Cotidal Charts for Canada, 
W81-02445 2L 


Unslaked Lime--Its Direct Use In Phosphorus 
Removal Processes. 
W81-02545 5D 


Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 

W81-02627 2K 


CANAL LININGS 
Canal Linings and Soil Sealants, 
W81-02517 3F 


CANAL SEEPAGE 
Relation Between Proposed Developments of 
Water Resources and Seepage from the Aill- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 
W81-02465 4A 


CARIBBEAN REGION 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


CATHODIC PROTECTION 
Cathodic Protection of Surfaces, 
W81-02523 8G 


CENTRAL AND NORTHERN LOUISIANA 
Water Resources Data for Louisiana, Water 
Year 1980--Volume 1. Central and Northern 
Louisiana. 

W81-02469 7C 

CHANNEL FLOW 
Point-Velocity Discharge Measurement Method 
for Sewers, 

W81-02616 7B 


CHANNELS 
Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 4A 
CHELATION 
Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 5E 


CHEMICAL ANALYSIS 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


A Compilation of Groundwater Quality Data 
For Kentucky. 
W81-02475 71C 


Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 

W81-02477 71C 


SUBJECT INDEX 


Flameless Atomic Absorption for Tracing the 
Fate of Heavy Metals in Soils and Groundwater, 
W81-02491 5A 


CHEMICAL PRECIPITATION 
A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
'W81-02557 5D 


CHEMICAL TREATMENT 
Chemical and Biological Treatment of Thermal- 
ly Conditioned Sludge Recycle Liquors, 
W81-02506 5E 


CHEMICAL WASTES 


Synthetic Organic Compounds in Groundwater, 
W81-02599 5B 


CHLORINATED HYDROCARBONS 
Prechlorination and Trihalomethane Formation 
at Water Treatment Plants, 

W81-02547 5F 


CHLORINATION 
Prechlorination and Trihalomethane Formation 
at Water Treatment Plants, 
W81-02547 5F 


CLAMS 
Identification of Organic Sulfur Compounds and 
Polycyclic Hydrocarbons Transferred to Shell- 
fish from Petroleum Suspension by Capillary 
Mass Chromatography, 
W81-02578 5A 


CLOUD PHYSICS 
The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


COAGULATION 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 

W81-02634 5D 


COAL MINES 
Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5C 


Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 


COASTAL STRUCTURES 
Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 4A 


COASTS 
Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 4A 
Nutrient Cycling in Coastal Ecosystems, 
W81-02541 5C 


COLIFORMS 
Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


Comparative Study of Membrane Filtration 
Methods for the Isolation of Group D Strepto- 
cocci from Water, 

W81-02581 SA 


COLORADO 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


COMPUTER PROGRAMS 


Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 TC 


COLORADO RIVER 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 

W81-02459 2J 


COLUMBIA RIVER 
Conflicts Over the Columbia River, Seminar 
Conducted by Water Resources Research Insti- 
tute, Oregon State University, Spring Quarter 
1980. 
W81-02418 6B 


COMPUTER MODELS 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 

W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, Selected Background Essays. 

W81-02431 6B 


A Methodology for Assessing the Regional 
Inter-Relationships of Water Resources, Energy 
Supply and Economic Development. 

W81-02432 6B 


A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


Electric Sector Planning Models, 
W81-02435 6B 


An Analysis of Assumptions behind Regional 
Economic Development Projection Methodolo- 


gies, 
W81-02436 6B 


Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 

W81-02446 2F 


Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 

W81-02465 4A 


Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 
consin, 

W81-02479 4A 


Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 


Utah, 
W81-02481 2F 


COMPUTER PROGRAMS 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7C 





COMPUTER PROGRAMS 


Computer Program for Network Analysis for 
Regional Information, 
W81-02483 TA 


Computer-Based Monitoring for Avonmouth 
STW. 


W81-02589 7B 


COMPUTERS 
Water Systems Automation and Management, 
Part 4, 
W81-02513 7B 


Automatic Computerized Computation of an 
Optimal Sewerage Network by Dynamic Pro- 


gramming, 
W81-02588 6A 


CONCRETE CONSTRUCTION 
Concrete Repair and Maintenance, 
'W81-02519 


CONCRETE STRUCTURES 
Concrete Repair and Maintenance, 
W81-02519 


CONSTRUCTION MATERIALS 
Earth Construction Practices, 
W81-02520 8D 


CONTINENTAL SHELF 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


CONTROL STRUCTURES 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


COOLING TOWERS 
Seawater Cooling Tower Shows Few Problems 
in Five Years, 
W81-02552 3C 


COPEPODS 
Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
W81-02406 5C 


Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 
finis (Copepoda) to Kepone, 

W81-02408 : 5C 


CORALVILLE RESERVOIR 
Fate and Transport of Dieldrin in Coralville 
Reservoir: Residues in Fish and Water Follow- 
ing a Pesticide Ban, 
W81-02571 5B 


CORROSION CONTROL 
Preparation and Application of Protective Coat- 


ings, 
W81-02522 8G 


Cathodic Protection of Surfaces, 
W81-02523 8G 


COST ANALYSIS 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 
W81-02410 3F 


Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 

W81-02455 6B 


The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 

'W81-02502 6B 


$uU-4 


SUBJECT INDEX 


Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
W81-02505 5E 


Automatic Computerized Computation of an 
Optimal Sewerage Network by Dynamic Pro- 


gramming, 
W81-02588 6A 


COST-BENEFIT ANALYSIS 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 5C 


COST SHARING 
Minimizing Treatment Costs in Multiplant Set- 


tings, 
W81-02647 6C 


COSTS 
Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 


Package Plants: A Cost-Effective Solution to 
Small Water System Treatment Needs, 
W81-02632 6B 


COXSACKIE VIRUS 
Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 5A 


CROP PRODUCTION 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 
W81-02410 3F 


CRYSTALLINE ROCKS 
Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 
W81-02446 2F 


CULTIVATION 
Slot Mulch for Runoff and Erosion Control, 
W81-02638 


CULTURES 
Modified Rotary Shaker Platform, 
W81-02442 


CYCLING NUTRIENTS 
Nutrient Cycling in Coastal Ecosystems, 
W81-02541 sc 


DADE COUNTY (FL) 
Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 
W81-02461 71C 


DAMSITES 
Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 
W81-02500 6B 


DAPHNIA 
Laboratory Simulation of Acid Rain Effects on 
Freshwater Microcrustaceans, 
W81-02407 5C 


DATA COLLECTIONS 
Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 
W81-02477 7C 


Computer Program for Network Analysis for 
Regional Information, 
W81-02483 1A 


DATA PROCESSING 
Water Systems Automation and Management, 
Part 4, 
W81-02513 7B 


DATA TRANSMISSION 
Telemetry System at Grafham Water Scheme. 
'W81-02600 


DECISION MAKING 
Selection of Protective Coatings, 
W81-02521 8G 


DEGRADATION (DECOMPOSITION) 
Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


DENITRIFICATION 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


Kinetics of Biological Fluidized Bed Waste 
Water Denitrification, 
W81-02562 5D 


Denitrification of Water for Human Consump- 
tion, 
W81-02563 5F 


Industrial Waste Carbon Sources for Biological 
Denitrification, 

W81-02564 5D 
Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


Biological Nitrogen Removal by Step-Feed 
Process, 


W81-02566 5D 


DESALINATION 
National Survey of Water and Waste Water 
Desalting Plant Operator Certification Pro- 


grams, 
W81-02425 3A 


DESALINATION APPARATUS 
Light-Driven Water Desalinization through Ar- 
tificial Membranes Containing Bacteriorhodop- 


sin, 
W81-02429 3A 


DESALINATION PLANTS 
National Survey of Water and Waste Water 
Desalting Plant Operator Certification Pro- 


grams, 
W81-02425 3A 


DESALINATION PROCESSES 
Light-Driven Water Desalinization through Ar- 
tificial Membranes Containing Bacteriorhodop- 


sin, 
W81-02429 3A 


DESIGN 
Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


DESIGN CRITERIA 
A Builder’s Guide to Water and Energy, 
'W81-02422 6B 


Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


Modified Rotary Shaker Platform, 
W81-02442 7B 


DIELDRIN 
Fate and Transport of Dieldrin in Coralville 
Reservoir: Residues in Fish and Water Follow- 
ing a Pesticide Ban, 
W81-02571 5B 


DISCHARGE MEASUREMENT 
Water Measurement, 
W81-02514 





DISPOSAL 
Coastal Habitat Development in the Dredged 
Material Research Program, 
W81-02537 6G 


DISSOLVED OXYGEN 
Enrichment of Lake Wingra, Wisconsin, by Sub- 
mersed Macrophyte Decay, 
W81-02602 2H 


Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 

'W81-02627 2K 


DISTRICT OF COLUMBIA 
ICPRB and Washington Metro Water Manage- 
ment, 
W81-02649 6E 


DRAINAGE ENGINEERING 
Drainage of Irrigated Lands, 
W81-02525 8A 


DRAINAGE PROGRAMS 
Proposed Model Policies for Urban Drainage 


4A 


Drainage of Irrigated Lands, 
W81-02525 


DRAINS 
Drainage of Irrigated Lands, 
W81-02525 8A 


DREDGING 
Coastal Habitat Development in the Dredged 
Material Research Program, 
W81-02537 6G 


EARTH MATERIALS 
Earth Construction Practices, 
W81-02520 8D 


EASTERN IMPERIAL VALLEY 
Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 
W81-02465 4A 


ECOLOGY 
The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 sc 


ECONOMIC PREDICTION 
Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 
W81-02433 6B 


An Analysis of Assumptions behind Regional 
Economic Development Projection Methodolo- 
gies, 

W81-02436 6B 


ECONOMICS 
The Pricing and Evaluation of Natural Re- 
sources, 
W81-02543 6B 


ECOSYSTEMS 
Nutrient Cycling'in Coastal Ecosystems, 
W81-02541 sxc 


EFFLUENTS 
Effect of Pretreatment on Groundwater Con- 
tamination from Leaching Beds, 
W81-02548 5D 


Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


EL PASO 
Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 
W81-02458 4B 


ELECTRIC MOTORS 
Pump and Motor Maintenance, 
W81-02526 


ELECTRIC POWER 
Electric Sector Planning Models, 
W81-02435 6B 


ELECTRIC POWERPLANTS 
Seawater Cooling Tower Shows Few Problems 
in Five Years, 
W81-02552 3C 


ELECTRICAL CONDUCTANCE 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


ELECTRODIALYSIS 
Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 
W81-02405 5D 


ENERGY 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 
W81-02410 3F 


A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


ENERGY COSTS 
Energy Impact Analysis in Water Project Plan- 
ning, 
W81-02648 6B 


ENGINEERING STRUCTURES 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


ENTEROVIRUSES 
Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 5A 


ENVIRONMENTAL EFFECTS 
Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5C 


The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 5C 


ENVIRONMENTAL PROTECTION AGENCY 
Reagan Team’s Blueprint to EPA. 
W81-02613 6E 


EROSION CONTROL 
Slot Mulch for Runoff and Erosion Control, 
W81-02638 4D 


ESTIMATED COSTS 
Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 
W81-02437 6B 


ESTIMATING 
Bivariate Gamma Distributions for Extending 
Annual Streamflow Records from Precipitation: 
Some Large-Scale Results, 
W81-02585 2E 


ESTUARIES 

Water Quality Legal Issues and Land Use in a 
Shared Estuary, 

W81-02404 6E 
Tidal Response in Estuaries, 

W81-02631 2L 
A Study of Tidal Energy Dissipation and 
Bottom Stress in an Estuary, 

W81-02640 2L 


ESTUARINE ENVIRONMENT 
Nutrient Cycling in Coastal Ecosystems, 
W81-02541 


EUTROPHICATION 
An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 
W81-02595 5C 


EVALUATION 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


EVAPOTRANSPIRATION 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


FAULT TREE ANALYSIS 
Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
W81-02624 5D 


FEDERAL PROJECT POLICY 
Effective Waste Water Management Planning, 
W81-02567 6E 


FERMENTATION 
Anaerobic Treatment of Wastes Containing 
Methanol and Higher Alcohols, 
W81-02584 5D 


FILTERS 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


FILTRATION 
Optimal Advanced Treatment and Phosphorous 
Removal by Deep Bed Filtration, 
W81-02559 5D 


FINITE ELEMENT ANALYSIS 
Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 
Utah, 

W81-02481 2F 


FISH MANAGEMENT 
Conflicts Over the Columbia River, Seminar 
Conducted by Water Resources Research Insti- 
tute, Oregon State University, Spring Quarter 
1980. 
W81-02418 6B 


FISH PHYSIOLOGY 
Water Quality Characteristics and Physiological 
Responses of Fish Held in Recirculating Sys- 


tems, 
W81-02496 3C 


FISH STOCKING 
A Simple in Situ Method for Measuring Benthic 
Respiration, 
W81-02573 2H 


FISHKILL 
Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 
finis (Copepoda) to Kepone, 
W81-02408 5C 


su-5 





FLOCCULATION 


FLOCCULATION 
Optimal Advanced Treatment and Phosphorous 
Removal by Deep Bed Filtration, 
W81-02559 5D 


FLOOD CONTROL 
A Process for Community Flood Plain Manage- 
ment, Summary Report. 
W81-02420 6A 


Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
W81-02504 8A 


FLOOD-CONTROL STORAGE 
Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
W81-02544 3F 


FLOOD DAMAGE 
Floods in Indiana, June-August 1979, 
W81-02471 2E 


FLOOD DATA 
Floods of January and February 1980 in Califor- 
nia, 


W81-02457 2E 


FLOOD DISCHARGE 
Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


FLOOD FLOW 
Floods of January and February 1980 in Califor- 


nia, 
W81-02457 2E 


FLOOD FORECASTING 
Geomorphic-Hydrologic Methods for Assessing 
Flood Potential in Southern New England, 
W81-02495 2E 


FLOOD FREQUENCY 
Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


FLOOD PLAINS 
A Process for Community Flood Plain Manage- 


ment, Summary Report. 


W81-02420 6A 


Geomorphic-Hydrologic Methods for Assessing 
Flood Potential in Southern New England, 
W81-02495 2E 


FLOOD PROTECTION 
A Process for Community Flood Plain Manage- 
ment, Summary Report. 
W81-02420 6A 


The Perfect Telemetry Mix, 
W81-02590 7B 


FLOODS 
Floods of January and February 1980 in Califor- 
nia, 
W81-02457 2E 


Floods in Indiana, June-August 1979, 
W81-02471 


FLORIDA 

Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 
ida, 

W81-02452 2H 
Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 

W81-02461 1C 


Mangrove Swamp Creation, 
W81-02536 5G 


SuU-6 


SUBJECT INDEX 


Benthic Oxygen Demand in Lake Apopka, Flor- 
ida, 
'W81-02575 2H 


FLOW CONTROL 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


FLOW DURATION 
Summary of Streamflow in Jefferson County, 
Alabama, 


W81-02476 7C 


Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 7C 


FLOW MEASUREMENT 
Water Measurement, 


W81-02514 8C 


Point-Velocity Discharge Measurement Method 
for Sewers, 
W81-02616 7B 


FLOW PROFILES 
Cotidal Charts for Canada, 
W81-02445 2L 


FLOW RATES 
Summary of Streamflow in Jefferson County, 
Alabama, 
W81-02476 7C 


FLOWMETERS 
Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 
tems, 
W81-02464 7B 


FORESTS 
Suspended Sediment Production Potential on 
Undisturbed Forest Land, 
W81-02639 23 


FORT COLLINS 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 6A 


FOUNDATION INVESTIGATIONS 
Earth Construction Practices, 
W81-02520 


FOUNDATIONS 
Earth Construction Practices, 
W81-02520 8D 


FRANCE 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
W81-02642 5c 


Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 SC 


Pollution of Subtidal Sediments and Disturbance 
of Benthic Animal Communities, 
W81-02646 5C 


FROZEN GROUND 
Snowmelt Infiltration and Runoff on Frozen 
Ground, 


W81-02421 2A 


FULVIC ACIDS 


The Linear Plot: A New Way of Interpreting 
Titration Data, Used in Determination of Weak 
Acids in Lake Water, 


W81-02592 SA 


FUNGI 
Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


GAMMA RAYS 
Sewage Sludge Hygienisation Plant Supplies 
Fertiliser, 
W81-02591 3C 


GAMMA SPECTRAL LOGGING 
Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
W81-02460 7B 


GAS CHROMATOGRAPHY 
Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 
W81-02579 5A 


GATES 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 ' 8A 


GEOLOGIC FORMATIONS 
Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 
W81-02494 2J 


GEORGIA 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


Creation of a Southeastern United States Salt 


Marsh on Dredged Material, 
W81-02531 5G 


Salt Marsh Substrate Interaction: Microorgan- 


isms, 
W81-02535 5G 


Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching 
and Diking, 

'W81-02539 sc 


GEOTHERMAL STUDIES 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


GLACIAL AQUIFERS 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


GOVERNMENTAL INTERRELATIONS 
Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, 
W81-02430 6B 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, Selected Background Essays. 

W81-02431 6B 


GRANTS 


Effective Waste Water Management Planning, 
W81-02567 6 


GREAT LAKES 
Great Lakes Science Advisory Board: Report of 
the Aquatic Ecosystem Objectives Committee. 
W81-02440 5G 


Industrial Water Conservation within the Great 


Lakes Region: An Overview, 
W81-02633 3E 


GREAT PLAINS 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 





GROUNDWATER 
Major Aquifers in Aurora and Jerauld Counties, 
South Dakota, 
W81-02449 2F 


Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 
'W81-02450 


Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 1C 


Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 

W81-02453 2 


Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 

W81-02462 1c 


Water Resources Data for New Hampshire and 
Vermont, Water Year 1979. 
W81-02467 71C 


Water Resources Data for Mississippi, Water 
Year 1979. 
W81-02468 7C 


Water Resources Data for Louisiana, Water 
Year 1980--Volume 1. Central and Northern 
Louisiana. 

'W81-02469 7C 


Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

'W81-02470 y, & 


A Compilation of Groundwater Quality Data 
For Kentucky. 
W81-02475 7C 


Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 

W81-02482 5E 


Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 


The Importance of Groundwater ne 
W81-02598 


Synthetic Organic Compounds in Groundwater, 
W81-02599 5B 


To What Extent is Ground Water Contaminat- 
ed, 
W81-02601 5B 


Mi. inl, 


sy of 
W81-02607 5B 





GROUNDWATER AVAILABILITY 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


GROUNDWATER MANAGEMENT 
A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 
W81-02508 4B 


Groundwater Management with Fixed Charges, 
W81-02605 4B 


GROUNDWATER MOVEMENT 
Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 
W81-02446 2F 


Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 
Utah, 

W81-02481 2F 


GROUNDWATER POLLUTION 
Effect of Pretreatment on Groundwater Con- 
tamination from Leaching Beds, 
W81-02548 5D 


The Potential for Groundwater Contamination 
from Septic Effluents, 
W81-02628 5B 


GROUNDWATER POTENTIAL 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


GROUNDWATER RECHARGE 
A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 
W81-02508 4B 


Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


GROUNDWATER RESOURCES 
Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
W81-02454 2F 


Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
'W81-02473 4B 


Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 

W81-02487 4B 


HABITATS 
Coastal Habitat Development in the Dredged 
Material Research Program, 
W81-02537 6G 


HAZARDOUS MATERIALS 


Hazardous Waste Management: State by “_ 
W81-02597 


HEAVY METALS 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


Flameless Atomic Absorption for Tracing the 
Fate of Heavy Metals in Soils and Groundwater, 
W81-02491 SA 


Salt Marsh Creation: Impact of Heavy Metals, 
W81-02538 5C 


Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 
W81-02594 SA 


HERITAGE FOUNDATION 
Reagan Team’s Blueprint to EPA. 
W81-02613 6E 


HUECO BOLSON 
Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 


Northeast El Paso Area, Texas, 
W81-02458 4B 


HYDRAULIC DESIGN 
Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 j; 8A 


IMPAIRED WATER USE 


HYDRAULIC STRUCTURES 
Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
W81-02504 8A 


HYDROGEN ION CONCENTRATION 
Laboratory Simulation of Acid Rain Effects on 


5c 


Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5C 
Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 

W81-02451 7C 


Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 

W81-02482 5E 


HYDROLOGIC DATA 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7C 


Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 

W81-02456 SE 


Water Resources Data ~ New Hampshire and 
Vermont, Water Year 1 


W81-02467 7C 


Water Resources Data for Mississippi, Water 
Year 1979. 
W81-02468 71C 


Water Resources Data for Louisiana, Water 
Year 1980--Volume 1. Central and Northern 
Louisiana. 


W81-02469 7C 


Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 71C 


A Compilation of Groundwater Quality Data 
For Kentucky. 
W81-02475 7C 


ICE COVER 
Satellite Observation of Great Lakes Ice - 
Winter 1978-79, 
W81-02507 2C 


ICE FORMATION 
Satellite Observation of Great Lakes Ice - 
Winter 1978-79, 
W81-02507 2c 


IDAHO 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


ILLINOIS 
Water Resources Activities in Illinois, 1980, 
W81-02485 


IMPAIRED WATER USE 


Marine Biotechnology and the Use of Arid 
Zones, 
W81-02570 3C 


Utilisation of Sewage Sludge on Land--The Cad- 


mium Angle. 
W81-02586 3C 


SU-7 





IMPOUNDMENTS 


IMPOUNDMENTS 


Distribution of Trace Elements in a Warm 
Water Release Impoundment, 
W81-02402 5A 


Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 
W81-02403 5A 


INCINERATION 
Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
'W81-02505 SE 


INDIA 
Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 
W81-02574 5c 


INDIAN RESERVATIONS 
Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 
W81-02487 4B 


Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 

W81-02500 6B 


INDIANA 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


Floods in Indiana, June-August 1979, 
W81-02471 2E 


INDUSTRIAL WASTES 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


Truck Washing Terminal Water Pollution Con- 
trol, 
W81-02527 5D 


Electrolytic Treatment of Oily Waste Water 
from Manufacturing and Machining Plants, 
W81-02529 5D 


Industrial Waste Carbon Sources for Biological 
Denitrification, 
W81-02564 5D 


INDUSTRIAL WATER 
Industrial Water Conservation within the Great 
Lakes Region: An Overview, 
W81-02633 3E 


INFILTRATION 
Snowmelt Infiltration and Runoff on Frozen 
Ground, 
W81-02421 2A 


INFILTRATION RATES 
Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


INFORMATION RETRIEVAL 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
'W81-02424 7C 


INJECTION WELLS 
Aquifers as Processing Plants for the Modifica- 
tion of Injected Water, 
W81-02412 5D 


Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 


SU-8 


SUBJECT INDEX 


Sewage Effluent--Preliminary Study of the 


Northeast El Paso Area, Texas, 
W81-02458 4B 


INPUT-OUTPUT ANALYSIS 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 6A 


INSTALLATION COSTS 
Groundwater Management with Fixed Charges, 
W81-02605 4B 


INSTITUTIONAL CONSTRAINTS 
Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 
W81-02437 6B 


INSTITUTIONS 
Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, 
W81-02430 6B 


INSTRUMENTATION 
Water Measurement, 
W81-02514 8C 


The Perfect Telemetry Mix, 
W81-02590 7B 


Monitoring Device Simplifies Sample Collec- 
tion. 
W81-02596 SA 


Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
W81-02624 5D 


INTERNATIONAL WATERS 
Conflicts Over the Columbia River, Seminar 
Conducted by Water Resources Research Insti- 
tute, Oregon State University, Spring Quarter 
1980. 
W81-02418 6B 


Supplemental Report on Phosphorus Manage- 
ment Strategies. 
W81-02439 5G 


Great Lakes Science Advisory Board: Report of 
the Aquatic Ecosystem Objectives Committee. 
W81-02440 5G 


INTERSTATE RIVERS 
Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


IRRADIATION 
Sewage Sludge Hygienisation Plant Supplies 
Fertiliser, 
W81-02591 3C 


IRRIGATION 
Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 
W81-02497 21 


Sprinkler Head with an Improved Slotted Drive 
Spoon, 
W81-02629 3F 


Sprinkler Head with Improved Combined 
Stream Coherency Diffuser and Distance Con- 
trol Baffle Member, 

W81-02630 3F 


IRRIGATION DISTRICTS 
Water Systems Automation and Management, 
Part 4, 
W81-02513 7B 


IRRIGATION EFFICIENCY 
Water Systems Automation and Management, 
Part 2, 
W81-02511 3F 


Water Systems Automation and Management, 
Part 3, 
W81-02512 3F 


IRRIGATION ENGINEERING 
Water Systems Automation and Management, 
Part 2, 


W81-02511 3F 


Rehabilitation of Open Water Conveyance Sys- 
tems, 
W81-02516 8A 


Canal Linings and Soil Sealants, 
W81-02517 3F 


Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


Drainage of Irrigated Lands, 
W81-02525 8A 


IRRIGATION PRACTICES 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


IRRIGATION PROGRAMS 
Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
W81-02544 3F 


IRRIGATION REQUIREMENTS 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


IRRIGATION SYSTEMS 
Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 
tems, 
W81-02464 7B 


Water Systems Automation and Management, 
Part 2, 
W81-02511 3F 


Water Systems Automation and Management, 
Part 3, 
W81-02512 3F 


Water Systems Automation and Management, 
Part 4, 
W81-02513 7B 


Rehabilitation of Open Water Conveyance Sys- 
tems, 
W81-02516 8A 


Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


Vegetation Management and Pest Control, 
W81-02524 4A 


Drainage of Irrigated Lands, 
W8i-02525 8A 


IRRIGATION WATER 
Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


IRRIGATION WELLS 
Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 
W81-02462 71C 


ISOLATION 
Comparative Study of Membrane Filtration 
Methods for the Isolation of Group D Strepto- 
cocci from Water, 
'W81-02581 SA 





JEFFERSON COUNTY (AL) 
Summary of Streamflow in Jefferson County, 
Alabama, 


W81-02476 1C 


JOINT COSTS 
Minimizing Treatment Costs in Multiplant Set- 


tings, 
W81-02647 6C 


KENTUCKY 
A Compilation of Groundwater Quality Data 
For Kentucky. 
'W81-02475 7C 


KINETICS 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
W81-02554 5D 


Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 5D 


Kinetics of Biological Fluidized Bed Waste 
Water Denitrification, 
W81-02562 sD 


Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


LABORATORY EQUIPMENT 
Modified Rotary Shaker Platform, 
W81-02442 


LABORATORY TESTS 
Modified Rotary Shaker Platform, 
'W81-02442 7B 


LAKE DEATON (FL) 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


LAKE ICE 
Satellite Observation of Great Lakes Ice - 
Winter 1978-79, 
W81-02507 2C 


LAKE MORPHOLOGY 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


LAKE OKAHUMPKA (FL) 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


LAKE OKEECHOBEE 
An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 
W81-02595 5C 


LAKE PONTCHARTRAIN 
Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 5C 


LAKE SEDIMENTS 
Benthic Oxygen Demand in Lake Apopka, Flor- 


ida, 

W81-02575 2H 
LAKE WINNEBAGO (WD 

Hydrologic Effects of Proposed Changes in 

Management Practices, Winnebago Pool, , Wis- 


consin, 
W81-02479 4A 


LAKES 


Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


W81-02452 2H 


Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 

W81-02463 7C 


A Water Quality Study of Placid Lake and Its 
Drainage, 
W81-02493 5A 


Satellite Observation of Great Lakes Ice - 
Winter 1978-79, 
W81-02507 2C 


The Linear Plot: A New Way of Interpreting 
Titration Data, Used in Determination of Weak 
Acids in Lake Water, 

'W81-02592 5A 


The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 
W81-02593 5B 


Enrichment of Lake Wingra, Wisconsin, by Sub- 
mersed Macrophyte Decay, 
W81-02602 2H 


LAND USE 
Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


LANDSLIDES ‘ 
Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 
'W81-02494 2J 


LEACHATES 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


LEACHING 
Effect of Pretreatment on Groundwater Con- 
tamination from Leaching Beds, 
W81-02548 5D 


LEGAL ASPECTS 
Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


New Directions in Water Policy, Seminar Con- 
ducted by Water Resources Research Institute, 
Oregon State University, Fall Quarter 1979. 

W81-02419 6E 


LEGISLATION 
Hazardous Waste Management: State by State. 
W81-02597 5B 


LIGNITE 
Lignite Liquefaction Waste Water: Suitability 
for Reuse and Clean Up for Discharge into the 
Environment, 
W81-02490 5D 


LIME 
Unslaked Lime--Its Direct Use In Phosphorus 
Removal Processes. 
W81-02545 5D 


Lime Treatment of Waste Water: Development 
and Application of a Simple Graphical Tech- 
nique for Predicting the Chemical Composition 
of Lime-Treated Secondary Effluent, 

W81-02561 5D 


LIQUEFACTION 
Lignite Liquefaction Waste Water: Suitability 
for Reuse and Clean Up for Discharge into the 
Environment, 
'W81-02490 5D 
LITTLE NARRAGANSETT BAY 
Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


LOS COYOTES INDIAN RESERVATION 
Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 
W81-02487 4B 


LOUISIANA 
Aquifers as Processing Plants for the Modifica- 
tion of Injected Water, 
W81-02412 5D 


Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 5C 


If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 

W81-02456 SE 


Water Resources Data for Louisiana, Water 
Year 1980-Volume 1. Central and Northern 
Louisiana. 


W81-02469 7C 


Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 4A 


LOW FLOW 
Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 7C 


LOW-FLOW AUGMENTATION 
Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 
consin, 
W81-02479 4A 
LOW-FLOW FREQUENCY 
Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 7c 


LOWER COLORADO RIVER BASIN 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


MACROPHYTES 
Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 
W81-02574 5c 


MAINTENANCE 
Concrete Repair and Maintenance, 
W81-02519 8F 
Preparation and Application of Protective Coat- 
ings, 
W81-02522 8G 


Pump and Motor Maintenance, 
W81-02526 8C 


MANAGEMENT 
Mangrove Swamp Creation, 
'W81-02536 





MANGROVE SWAMPS 


MANGROVE SWAMPS 
Mangrove Swamp Creation, 
W81-02536 5G 


MANNING’S EQUATION 
Point-Velocity Discharge Measurement Method 
for Sewers, 
W81-02616 7B 


MAPS 
Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 
W81-02450 7C 


Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 

W81-02453 i, © 


Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 

W81-02461 7c 


Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 

W81-02462 7C 


MARCH MANAGEMENT 
Coastal Habitat Development in the Dredged 
Material Research Program, 
W81-02537 6G 


MARINE ALGAE 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
'W81-02642 5C 


MARINE BACTERIA 
Microbiological Parameters for Differentiating 
between Coastal and Open Waters in the North- 
ern Baltic Proper and the Gulf of Finland, 
W81-02641 5C 


MARSH MANAGEMENT 
Techniques for Creating Salt Marshes Along the 
East Coast, 
W81-02530 5G 


Creation of a Southeastern United States Salt 
Marsh on Dredged Material, 
W81-02531 5G 


Techniques for Creating Salt Marshes Along the 
California Coast, 
W81-02532 5G 


Salt Marsh Creation in the Pacific Northwest: 
Criteria, Planting Techniques, and Costs, 
W81-02533 5G 


Salt Marsh Soil Development, 
W81-02534 5G 


Salt Marsh Creation: Impact of Heavy Metals, 
W81-02538 5C 


Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching 
and Diking, 

W81-02539 $C 


Marsh Creation: Effects of Pesticides on the 
Flora, 
W81-02540 5C 


MARSH PLANTS 
Creation of a Southeastern United States Salt 
Marsh on Dredged Material, 
W81-02531 5G 


Salt Marsh Creation in the Pacific Northwest: 


Criteria, Planting Techniques, and Costs, 
W81-02533 5G 


SUBJECT INDEX 


Salt Marsh Substrate Interaction: Microorgan- 
isms, 
W81-02535 5G 
Marsh Creation: Effects of Pesticides on the 
Flora, 
W81-02540 5sC 


Salt Marsh Creation: Impact of Sewage, 
W81-02542 $C 


MARYLAND 


Investigation of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


MATAGORDA BAY 


Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 

W81-02459 23 


MATHEMATICAL MODELS 


Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
W81-02460 7B 


Thermal Analysis of the ISCO 1680 Portable 
Waste Water Sampler, 
W81-02499 7B 


Bivariate Gamma Distributions for Extending 
Annual Streamflow Records from Precipitation: 
Some Large-Scale Results, 

W81-02585 2E 


Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


A Study of Tidal Energy Dissipation and 
Bottom Stress in an Estuary, 
'W81-02640 2L 


MATHEMATICAL STUDIES 


Preservation of Water Samples. 
W81-02577 SA 


MEMBRANE PROCESSES 


Light-Driven Water Desalinization through Ar- 
tificial Membranes Containing Bacteriorhodop- 
sin, 


W81-02429 3A 


MEMBRANES 


Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 
W81-02405 5D 


MERCURY 


Mercury(II) Sorption by Waste Rubber, 
W81-02572 5D 


METALS 


Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
W81-02505 5E 


Cathodic Protection of Surfaces, 
W81-02523 8G 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Comment, 
W81-02549 5A 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 SA 


Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 SE 


Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


METEOROLOGICAL DATA COLLECTION 


The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


METHANE 


Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


MEXICALI VALLEY 


Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 

W81-02465 4A 


MEXICO 


Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 

'W81-02465 4a 


MICHIGAN 


Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 


MICROBIAL DEGRADATION 


Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


MICROBIOLOGICAL STUDIES 


Prechlorination and Trihalomethane Formation 
at Water Treatment Plants, 
W81-02547 5F 


MICROBIOLOGY 


Microbiology of Water--Quality Assurance, 
W81-02606 SA 


Microbiology of Groundwater, 
W81-02607 5B 


Microbiology of Potable Water, 
W81-02608 5F 


Microbiology: Detection of Bacterial Pathogens 
and Their Occurrence, 
W81-02609 5A 


Microbiology of Water, 
W81-02610 5A 


MICROORGANISMS 


Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


Salt Marsh Substrate Interaction: Microorgan- 
isms, 
W81-02535 5G 


MINE DRAINAGE 


Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 

W81-02447 5B 


Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 


MINNESOTA 


Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
W81-02454 2F 


MISSISSIPPI 


Water Resources Data for Mississippi, Water 
Year 1979. 
W81-02468 7C 


MISSOURI 


Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5C 





MIXING 


Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 5D 


Testing Aeration Equipment in Conventional 
Activated Sludge Plants, 
W81-02623 5D 


MODEL STUDIES 


Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 

W81-02416 6B 


Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
'W81-02504 8A 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 

W81-02554 5D 


Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 5D 


A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
W81-02557 5D 


Lime Treatment of Waste Water: Development 
and Application of a Simple Graphical Tech- 
nique for Predicting the Chemical Composition 
of Lime-Treated Secondary Effluent, 

W81-02561 5D 


Denitrification of Water for Human Consump- 
tion, 


W81-02563 SF 


Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


Fate and Transport of Dieldrin in Coralville 
Reservoir: Residues in Fish and Water Follow- 
ing a Pesticide Ban, 

W81-02571 5B 


Design of Length of Water Resource Simulation 
Experiments, 
W81-02650 6B 


MONITORING 


Computer-Based Monitoring for Avonmouth 
STW. 
W81-02589 7B 


The Perfect Telemetry Mix, 
W81-02590 7B 


The Importance of Groundwater Monitoring, 
W81-02598 5B 


Telemetry System at Grafham Water Scheme. 
W81-02600 7B 


Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
W81-02624 5D 


MONTANA 


Are Public and Recreational Water Supplies in 
Montana Safe from Yersinia Enterocolitica Gas- 
troenteritis, 

W81-02492 5A 


Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 

W81-02494 2J 


MUNICIPAL WASTE WATER 


Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


SUBJECT INDEX 


Municipal Waste Water Reutilization on Culti- 
vated Soil, 
'W81-02619 5E 


MUNICIPAL WATER 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


NARRAGANSETT BAY 
A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Comment, 
'W81-02549 5A 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 5A 


NATURAL RESOURCES 
The Pricing and Evaluation of Natural Re- 
sources, 
W81-02543 6B 


NATURAL STREAMS 
Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 
W81-02627 2K 


NEMATODES 
Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


Role of Nematode-Bacterial Interactions in He- 
terotrophic Systems with Emphasis on Sewage 
Sludge Decomposition, 

W81-02551 5D 


NEREIDS 
Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


NETWORK DESIGN 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


Computer Program for Network Analysis for 
Regional Information, 
W81-02483 TA 


NEW ENGLAND 
A Methodology for Assessing the Regional 
Inter-Relationships of Water Resources, Energy 
Supply and Economic Development. 
W81-02432 6B 


Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 

W81-02433 6B 


A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


Electric Sector Planning Models, 
W81-02435 6B 


An Analysis of Assumptions behind Regional 
Economic Development Projection Methodolo- 
gies, 

W81-02436 6B 


Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 

W81-02437 6B 


Geomorphic-Hydrologic Methods for Assessing 
Flood Potential in Southern New England, 
W81-02495 2E 


NEW HAMPSHIRE 


Water Resources Data for New Hampshire and 
Vermont, Water Year 1979. 
W81-02467 71C 


NEW MEXICO 


Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 

W81-02500 6B 


NEW YORK 


Water Resources Problems and Research Needs, 
New York State, 1982-1987. 
W81-02411 6B 


Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 

W81-02477 71C 


New York’s Water Supply Dilemma, 
W81-02569 6D 


NITRIFICATION 


Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
W81-02554 5D 


Nitrification in Rotating Biological Contactors, 
W81-02625 sD 


NITROGEN 


Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


NITROGEN COMPOUNDS 


An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 

W81-02595 5C 


Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


NORTH CAROLINA 


Techniques for Creating Salt Marshes Along the 
East Coast, 
W81-02530 5G 


NORTHEAST TEXAS 


Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 

W81-02463 7C 


NORTHERN CENTRAL VALLEY BASINS 


Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 7C 


NUCLEAR WASTES 


Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 

W81-02456 SE 


NUTRIENT REMOVAL 


Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 

W81-02497 21 


NUTRIENTS 


Supplemental Report on Phosphorus Manage- 
ment Strategies. 
W81-02439 5G 


su-11 





A Water Quality Study of Placid Lake and Its 
Drainage, 
'W81-02493 5A 


The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 

W81-02593 5B 
Enrichment of Lake Wingra, Wisconsin, by Sub- 
mersed Macrophyte Decay, 

W81-02602 2H 


Municipal Waste Water Reutilization on Culti- 
vated Soil, 
W81-02619 SE 


ODOR 
Raw Water Studies Determine Siting of New 
Intake, 
'W81-02635 5F 


OHIO RIVER 
The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 
W81-02502 6B 


OIL POLLUTION 
Identification of Organic Sulfur Compounds and 
Polycyclic Hydrocarbons Transferred to Shell- 
fish from Petroleum Suspension by Capillary 
Mass Chromatography, 
W81-02578 5A 


OIL SPILLS 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
W81-02642 | 


Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 5C 


The Oil Spill Age--Fate and Effects of Oil in the 
Marine Environment, 
W81-02645 5B 


Pollution of Subtidal Sediments and Disturbance 

of Benthic Animal Communities, 

W81-02646 5C 
OIL WASTES 

Anaerobic Treatment Kinetics of Palm Oil 

Sludge, 

W81-02580 5D 


OILY WATER 
Electrolytic Treatment of Oily Waste Water 
from Manufacturing and Machining Plants, 
W81-02529 5D 


OKLAHOMA 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 
W81-02410 3F 


Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
'W81-02544 3F 


ON-SITE TESTS 
A Simple in Situ Method for Measuring Benthic 
Respiration, 
W81-02573 2H 
OPERATING COSTS 
Bayer Tower Biology - An Efficient, Low Noise 
and Odor-Free Process for Biological Waste 
Water Treatment, 
W81-02553 5D 


$U-12 


SUBJECT INDEX 


Biological Nitrogen Removal by Step-Feed 
Process, 
W81-02566 5D 


OPTIMIZATION 


Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 

W81-02416 6B 


OREGON 


Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 

W81-02416 6B 


Conflicts Over the Columbia River, Seminar 
Conducted by Water Resources Research Insti- 
tute, Oregon State University, Spring Quarter 
1980. : 

W81-02418 6B 


New Directions in Water Policy, Seminar Con- 
ducted by Water Resources Research Institute, 
Oregon State University, Fall Quarter 1979. 

W81-02419 6E 


Salt Marsh Creation in the Pacific Northwest: 
Criteria, Planting Techniques, and Costs, 
W81-02533 5G 


ORGANIC COMPOUNDS 


Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 

W81-02488 5B 


Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 

W81-02579 5A 


Synthetic Organic Compounds in Groundwater, 
W81-02599 5B 


Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 

W81-02627 2K 


ORGANIC PESTICIDES 


Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 
finis (Copepoda) to Kepone, 

W81-02408 5C 


ORGANIC WASTES 


Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 

W81-02634 5D 


OTTAWA 


Raw Water Studies Determine Siting of New 
Intake, 
W81-02635 SF 


OXYGEN DEMAND 


Benthic Oxygen Demand in Lake Apopka, Flor- 
ida, 

W81-02575 2H 
Testing Aeration Equipment in Conventional 


Activated Sludge Plants, 
W81-02623 5D 


PACKAGE PLANTS 


Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 


Package Plants: A Cost-Effective Solution to 
Small Water System Treatment Needs, 
W81-02632 6B 


PAINTS 


Selection of Protective Coatings, 
W81-02521 8G 


Preparation and Application of Protective Coat- 


ings, 
W81-02522 8G 


PATENTS 


Process for Purification of Contaminated Water, 
W81-02626 5F 


Sprinkler Head with an Improved Slotted Drive 


Spoon, 
W81-02629 3F 


Sprinkler Head with Improved Combined 
Stream Coherency Diffuser and Distance Con- 
trol Baffle Member, 

W81-02630 3F 


PATH OF POLLUTANTS 


Technique for Determining the Volatilization 
Coefficients of Priority Pollutants in Streams, 
W81-02583 5B 


The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 
W81-02593 5B 


The Potential for Groundwater Contamination 
from Septic Effluents, 
W81-02628 5B 


The Oil Spill Age--Fate and Effects of Oil in the 
Marine Environment, 
W81-02645 5B 


PATHOGENIC BACTERIA 


Are Public and Recreational Water Supplies in 
Montana Safe from Yersinia Enterocolitica Gas- 
troenteritis, 

W81-02492 SA 
Microbiology: Detection of Bacterial Pathogens 


and Their Occurrence, 
W81-02609 5A 


PAYETTE RIVER BASIN (ID) 


Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


PEAK DISCHARGE 


Floods of January and February 1980 in Califor- 
nia, 
W81-02457 2E 


Floods in Indiana, June-August 1979, 
W81-02471 2E 


PENNSYLVANIA 


Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 

W81-02446 2F 


Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 

W81-02447 5B 


Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 

W81-02488 5B 


PERFORMANCE 


Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 





Package Plants: A Cost-Effective Solution to 
Small Water System Treatment Needs, 
W81-02632 6B 


PEST CONTROL 
Vegetation Management and Pest Control, 
W81-02524 4A 


PESTICIDE RESIDUES 
Fate and Transport of Dieldrin in Coralville 
Reservoir: Residues in Fish and Water Follow- 
ing a Pesticide Ban, 
W81-02571 5B 
PESTICIDE TOXICITY 
Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 


finis (Copepoda) to Kepone, 
'W81-02408 5C 


PESTICIDES 
Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching 
and Diking, 
W81-02539 5c 


Marsh Creation: Effects of Pesticides on the 
Flora, 
W81-02540 = 3 


PHENOLS 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


PHOSPHATES 
A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
W81-02557 5D 


PHOSPHORUS 
Supplemental Report on Phosphorus Manage- 
ment Strategies. 
W81-02439 5G 


Optimal Advanced Treatment and Phosphorous 
Removal by Deep Bed Filtration, 
W81-02559 5D 


PHOSPHORUS COMPOUNDS 
The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 
W81-02593 5B 


An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 

W81-02595 5C 


PHOSPHORUS REMOVAL 
Unslaked Lime--Its Direct Use In Phosphorus 
Removal Processes. 
W81-02545 5D 


PHYTOPLANKTON 
Marine Biotechnology and the Use of Arid 
Zones, 
W81-02570 36 


PILOT PLANTS 
Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


PILOT PLANTS *WATER QUALITY 
CONTROL 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 
W81-02489 5D 


PIPELINES 
Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


Cathodic Protection of Surfaces, 
'W81-02523 8G 


PIPING SYSTEMS (MECHANICAL) 
Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


PLANNING 
Water Resources Problems and Research Needs, 
New York State, 1982-1987. 
Ww81-02411 6B 


New Directions in Water Policy, Seminar Con- 
ducted by Water Resources Research Institute, 
Oregon State University, Fall Quarter 1979. 

W81-02419 6E 


A Process for Community Flood Plain Manage- 
ment, Summary Report. 
W81-02420 6A 


A Builder’s Guide to Water and Energy, 
W81-02422 6B 


Energy Impact Analysis in Water Project Plan- 
ning, 

W81-02648 6B 
ICPRB and Washington Metro Water Manage- 


ment, 
W81-02649 6E 


Design of Length of Water Resource Simulation 
Experiments, 
W81-02650 6B 


PLANT POPULATIONS 
Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 
W81-02497 21 


POLAROGRAPHIC ANALYSIS 
Polarographic Measurement of Surface-Active 
Material in Natural Waters, 
W81-02582 5A 


POLICY MAKING 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 

W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


POLLUTANT IDENTIFICATION 
Flameless Atomic Absorption for Tracing the 
Fate of Heavy Metals in Soils and Groundwater, 
W81-02491 5A 


Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 SA 


Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 

W81-02579 5A 


Comparative Study of Membrane Filtration 
Methods for the Isolation of Group D Strepto- 
cocci from Water, 

W81-02581 SA 


Polarographic Measurement of Surface-Active 
Material in Natural Waters, 
'W81-02582 SA 


PROJECT PLANNING 


The Linear Plot: A New Way of Interpreting 
Titration Data, Used in Determination of Weak 
Acids in Lake Water, 

W81-02592 5A 


Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 
W81-02594 5A 


Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


POTABLE WATER 

Are Public and Recreational Water Supplies in 
Montana Safe from Yersinia Enterocolitica Gas- 
troenteritis, 

W81-02492 SA 
Denitrification of Water for Human Consump- 
tion, 

W81-02563 5F 
Synthetic Organic Compounds in Groundwater, 
W81-02599 5B 


Microbiology of Potable Water, 
W81-02608 SF 


POTOMAC RIVER BASIN 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 
W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


POWERPLANTS 
Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
'W81-02406 


Seawater Cooling Tower Shows Few Problems 
in Five Years, 
W81-02552 3C 


PRECIPITATION 
The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
'W81-02501 2B 


PREDICTION 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


PRESERVATION 
Preservation of Water Samples. 
W81-02577 SA 


PRICING 
The Pricing and Evaluation of Natural Re- 


sources, 

W81-02543 6B 
Declining Block Rates Can Encourage Water 
Conservation, 


W81-02614 6C 


PRODUCTIVITY 
A Water Quality Study of Placid Lake and Its 


Drainage, 
W81-02493 SA 


PROJECT PLANNING 
Energy Impact Analysis in Water Project Plan- 
ning, 
W81-02648 6B 





PROJECTIONS 
A Methodology for Assessing the Regional 
Inter-Relationships of Water Resources, Energy 
Supply and Economic Development. 
W81-02432 6B 


Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 

'W81-02433 6B 


A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


Electric Sector Planning Models, 
W81-02435 6B 


Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 

W81-02437 6B 


PROJECTS 
Water Resources Activities in Illinois, 1980, 
W81-02485 1A 


PROTECTIVE COATINGS 
Selection of Protective Coatings, 
W81-02521 8G 


Preparation and Application of Protective Coat- 
ings, 
W81-02522 8G 


PROTEINS 
Light-Driven Water Desalinization through Ar- 
tificial Membranes Containing Bacteriorhodop- 
sin, 

'W81-02429 3A 


PUBLIC RIGHTS 
New Directions in Water Policy, Seminar Con- 
ducted by Water Resources Research Institute, 
Oregon State University, Fall Quarter 1979. 
W81-02419 6E 


PUERTO RICO 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


PUMPS 
Pump and Motor Maintenance, 
W81-02526 8C 


Waste Water Treatment Plant Features Pumping 

Flexibility, 

W81-02568 5D 
QUEBEC 

The Fate of Sewage Phosphorus Input to a 

Subarctic Lake Chain, 

W81-02593 5B 


QUEEN ANNE’S COUNTY 
Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 
W81-02622 5D 


RADAR 
The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


RADIOACTIVE WASTE DISPOSAL 
Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 
W81-02456 SE 


Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 

W81-02482 5E 


SU-14 


SUBJECT INDEX 


RECIRCULATED WATER 
Water Quality Characteristics and Physiological 
Responses of Fish Held in Recirculating Sys- 


tems, 
W81-02496 3C 


RECLAIMED WATER 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


REGIONAL ANALYSIS 
Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, 
W81-02430 6B 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, Selected Background Essays. 

W81-02431 6B 


Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


REGIONAL DEVELOPMENT 
A Methodology for Assessing the Regional 
Inter-Relationships of Water Resources, Energy 
Supply and Economic Development. 
W81-02432 6B 


A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


An Analysis of Assumptions behind Regional 
Economic Development Projection Methodolo- 


gies, 
W81-02436 6B 


Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 

W81-02437 6B 


ICPRB and Washington Metro Water Manage- 
ment, 
W81-02649 6E 


REGRESSION ANALYSIS 
Computer Program for Network Analysis for 
Regional Information, 
W81-02483 1A 


REGULATIONS 
Reagan Team’s Blueprint to EPA. 
W81-02613 6E 


REHABILITATION 
Rehabilitation of Open Water Conveyance Sys- 


tems, 
W81-02516 8A 


REMOTE SENSING 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


REPAIRING 
Concrete Repair and Maintenance, 
W81-02519 8F 


RESEARCH AND DEVELOPMENT 
Water Resources Problems and Research Needs, 
New York State, 1982-1987. 
W81-02411 6B 


RESEARCH PRIORITIES 
Water Resources Problems and Research Needs, 
New York State, 1982-1987. 
W81-02411 6B 


A Methodology for Assessing the Regional 
Inter-Relationships of Water Resources, Energy 
Supply and Economic Development. 

W81-02432 6B 


Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


RESERVOIR OPERATION 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 

W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 


consin, 
W81-02479 4A 


RESERVOIR SITES 


Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 

W81-02500 6B 


RESPIRATION 


A Simple in Situ Method for Measuring Benthic 
Respiration, 
W81-02573 2H 


RETURN FLOW 


Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 

W81-02497 21 


REVERSE OSMOSIS 


Process for Purification of Contaminated Water, 
W81-02626 5F 


REVIEWS 


Water Resources Activities in Illinois, 1980, 
W81-02485 1A 


Microbiology of Water--Quality Assurance, 
W81-02606 5A 


Microbiology of Groundwater, 
W81-02607 5B 


Microbiology of Potable Water, 
W81-02608 5F 


Microbiology: Detection of Bacterial Pathogens 
and Their Occurrence, 
W81-02609 5A 


Microbiology of Water, 
W81-02610 5A 


The Potential for Groundwater Contamination 
from Septic Effluents, 
W81-02628 5B 


RIVER BASIN DEVELOPMENT 


Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 

W81-02416 6B 


RIVER BASINS 


Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 

W81-02488 5B 


RIVER FLOW 


If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 





RIVERS 


Water-Related Sediment Problems, 
W81-02515 8A 


Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 

W81-02574 sc 


ROOT SYSTEMS 


Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 

'W81-02497 21 


RUNOFF 


Slot Mulch for Runoff and Erosion Control, 
W81-02638 4D 


RUNOFF FORECASTING 


Snowmelt Infiltration and Runoff on Frozen 
Ground, 
W81-02421 2A 


SACRAMENTO RIVER BASIN (CA) 

Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 71C 


SAFE YIELD 


New York’s Water Supply Dilemma, 
W81-02569 6D 


SALINE WATER 


Marine Biotechnology and the Use of Arid 
Zones, 
W81-02570 3C 


SALINITY CURRENTS 


Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 5C 


SALT MARSHES 


Techniques for Creating Salt Marshes Along the 
East Coast, 
W81-02530 5G 


Creation of a Southeastern United States Salt 
Marsh on Dredged Material, 
W81-02531 5G 


Techniques for Creating Salt Marshes Along the 
California Coast, 

'W81-02532 5G 
Salt Marsh Creation in the Pacific Northwest: 
Criteria, Planting Techniques, and Costs, 
W81-02533 5G 


Salt Marsh Soil Development, 
W81-02534 5G 


Salt Marsh Substrate Interaction: Microorgan- 


isms, 
W81-02535 5G 


Salt Marsh Creation: Impact of Heavy Metals, 
W81-02538 5C 


Salt Marsh Creation: Impact of Sewage, 
W81-02542 5C 


SAMPLE PRESERVATION 


Thermal Analysis of the ISCO 1680 Portable 
Waste Water Sampler, 
W81-02499 7B 


SAMPLING 


Monitoring Device Simplifies Sample Collec- 
tion. 
W81-02596 5A 


Raw Water Studies Determine Siting of New 
Intake, 
W81-02635 5F 


SAN DIEGO COUNTY (CA) 
Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 
W81-02487 4B 


SATURATED FLOW 
Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 
Utah, 
W81-02481 2F 


SCHUYLKILL RIVER (PA) 
Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 
W81-02488 5B 


SEA WATER 
Seawater Cooling Tower Shows Few Problems 
in Five Years, 
W81-02552 3C 


SEDIMENT CONTROL 
Water-Related Sediment Problems, 
W81-02515 8A 


SEDIMENT DISCHARGE 
Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 
W81-02459 2J 


SEDIMENT LOAD 
Water-Related Sediment Problems, 
W81-02515 8A 


SEDIMENT TRANSPORT 
Geomorphic-Hydrologic Methods for Assessing 
Flood Potential in Southern New England, 
W81-02495 2E 


SEDIMENT YIELD 
Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 
W81-02459 2J 


SEDIMENTS 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


Water-Related Sediment Problems, 
W81-02515 8A 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Comment, 
W81-02549 5A 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 5A 


Suspended Sediment Production Potential on 
Undisturbed Forest Land, 
W81-02639 2J 


SEEPAGE 
Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 
W81-02494 2J 


SEEPAGE CONTROL 
Canal Linings and Soil Sealants, 
W81-02517 


SEPTIC TANKS 
The Potential for Groundwater Contamination 
from Septic Effluents, 
W81-02628 5B 


SEWAGE 


Automatic Computerized Computation of an 
Optimal Sewerage Network by Dynamic Pro- 


gramming, 
W81-02588 6A 


SEWAGE DISPOSAL 


The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 
W81-02593 5B 


SEWAGE EFFLUENTS 


Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 

W81-02458 4B 


Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 

W81-02574 5C 


SEWAGE SLUDGE 


Salt Marsh Creation: Impact of Sewage, 
W81-02542 5C 


Utilisation of Sewage Sludge on Land--The Cad- 
mium Angle. 
W81-02586 3C 


Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 
W81-02594 5A 


SEWAGE TREATMENT 


Computer-Based Monitoring for Avonmouth 
STW. 


W81-02589 7B 


SEWERAGE 


Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 

W81-02622 5D 


SEWERS 


Effect of Pretreatment on Groundwater Con- 
tamination from Leaching Beds, 
W81-02548 5D 


Point-Velocity Discharge Measurement Method 
for Sewers, 
W81-02616 7B 


SIMULATION ANALYSIS 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 

W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


SITE SELECTION 


A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 

W81-02508 4B 


SLOPE DEGRADATION 


Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 

W81-02494 23 


SLUDGE DIGESTION 


Role of Nematode-Bacterial Interactions in He- 
terotrophic Systems with Emphasis on Sewage 
Sludge Decomposition, 

W81-02551 5D 


$u-15 





Anaerobic Treatment Kinetics of Palm Oil 
Sludge, 
W81-02580 5D 


Anaerobic Treatment of Wastes Containing 
Methanol and Higher Alcohols, 
W81-02584 5D 


Submerged Combustion for Sludge Digestion, 
W81-02587 5D 


SLUDGE DISPOSAL 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
W81-02505 SE 


Chemical and Biological Treatment of Thermal- 
ly Conditioned Sludge Recycle Liquors, 
W81-02506 5E 


Utilisation of Sewage Sludge on Land--The Cad- 
mium Angle. 
W81-02586 3C 


Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 
W81-02594 SA 


SLUDGE TREATMENT 
Sewage Sludge Hygienisation Plant Supplies 
Fertiliser, 
W81-02591 3C 


Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 SE 


SNOWMELT 
Snowmelt Infiltration and Runoff on Frozen 
Ground, 


W81-02421 2A 


SOIL AMENDMENTS 
Utilisation of Sewage Sludge on Land--The Cad- 
mium Angle. 
W81-02586 3C 


SOIL FORMATION 
Salt Marsh Soil Development, 
W81-02534 5G 


SOIL MOISTURE 
Snowmelt Infiltration and Runoff on Frozen 
Ground, 
W81-02421 2A 


SOIL SEALANTS 
Canal Linings and Soil Sealants, 
W81-02517 3F 


SOIL-WATER-PLANT RELATIONSHIPS 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water interaction Studies, 
W81-02423 3F 


SOUTH AFRICA 
Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


SOUTH CAROLINA 
Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 7c 


SOUTH DAKOTA 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


Major Aquifers in Aurora and Jerauld Counties, 


South Dakota, 
W81-02449 2F 


SU-16 


SPARTINA 
Techniques for Creating Salt Marshes Along the 
California Coast, 
W81-02532 5G 
SPRINKLER IRRIGATION 
Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


Sprinkler Head with an Improved Slotted Drive 
Spoon, 
W81-02629 3F 


Sprinkler Head with Improved Combined 
Stream Coherency Diffuser and Distance Con- 
trol Baffle Member, 

W81-02630 3F 


STANDARDS 
Microbiology of Water--Quality Assurance, 
W81-02606 5A 


STEAM GAGES 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


STORM RUNOFF 
Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


STORM WATER 
Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


STORMS 
Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
W81-02480 5B 


STRATIFICATION 
Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 5C 


STREAMFLOW 
Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 
W81-02459 2J 


Floods in Indiana, June-August 1979, 
W81-02471 2E 


Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


Summary of Streamflow in Jefferson County, 
Alabama, 
W81-02476 7c 


Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 1C 


STREAMFLOW FORECASTING 
Bivariate Gamma Distributions for Extending 
Annual Streamflow Records from Precipitation: 
Some Large-Scale Results, 
W81-02585 2E 


STREAMS 
Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 
W81-02463 7c 


MINES 
Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 
W81-02447 5B 


STRUCTURES 
Selection of Protective Coatings, 
W81-02521 8G 


SUBMERGED COMBUSTION 
Submerged Combustion for Sludge Digestion, 
W81-02587 5D 


TES 
Salt Marsh Substrate Interaction: Microorgan- 


isms, 
W81-02535 5G 


SUMTER COUNTY (FL) 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


SUNFISHES 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 
W81-02576 5C 


SUPPLEMENTAL IRRIGATION 
Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
'W81-02544 3F 


SURFACE RUNOFF 
Suspended Sediment Production Potential on 
Undisturbed Forest Land, 
W81-02639 2J 


SURFACE WATERS 
Water Resources Data for New Hampshire and 
Vermont, Water Year 1979. 
W81-02467 1C 


Water Resources Data for Mississippi, Water 
Year 1979. 
W81-02468 7C 


Water Resources Data for Louisiana, Water 
Year 1980--Volume 1. Central and Northern 
Louisiana. 

W81-02469 7C 
Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 71C 


SURFACES 
Cathodic Protection of Surfaces, 
W81-02523 8G 


SURFACTANTS 
Polarographic Measurement of Surface-Active 
Material in Natural Waters, 
W81-02582 5A 


SURVEYS 
National Survey of Water and Waste Water 
Desalting Plant Operator Certification Pro- 


grams, 
W81-02425 3A 


SUSPENDED SEDIMENTS 
Suspended Sediment Production Potential on 
Undisturbed Forest Land, 
W81-02639 2J 


SWITCHGEAR 
Pump and Motor Maintenance, 
W81-02526 


SYNTHETIC RUBBER 
Mercury(II) Sorption by Waste Rubber, 
'W81-02572 5D 





SYSTEMS ANALYSIS 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 6A 


Y 
The Perfect Telemetry Mix, 
W81-02590 7B 


Telemetry System at Grafham Water Scheme. 
W81-02600 7B 


TERTIARY TREATMENT 
Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 
W81-02405 5D 


TESTING 
Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 


tems, 
W81-02464 7B 


TESTING PROCEDURES 
Earth Construction Practices, 
'W81-02520 8D 


TEXAS 
Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 
W81-02453 7C 
ial for I 


Appraisal of P ij Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 

W81-02458 4B 


Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 

W81-02459 2J 








Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 

'W81-02463 Te 


Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 

'W81-02482 5E 


THERMAL POLLUTION 
Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
W81-02406 5C 


THERMAL SPRINGS 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


TIDAL ENERGY 
A Study of Tidal Energy Dissipation and 
Bottom Stress in an Estuary, 
W81-02640 2L 


TIDAL HYDRAULICS 
Tidal Response in Estuaries, 
W81-02631 


TIDAL STREAMS 
Tidal Response in Estuaries, 
W81-02631 


TIDAL WATERS 
Cotidal Charts for Canada, 
W81-02445 


TIDES 
Cotidal Charts for Canada, 
W81-02445 


Tidal Response in Estuaries, 
W81-02631 


SUBJECT INDEX 


TOXICITY 
Laboratory Simulation of Acid Rain Effects on 
Freshwater Microcrustaceans, 
W81-02407 pe 


TRACE ELEMENTS 
Distribution of Trace Elements in a Warm 
Water Release Impoundment, 
'W81-02402 5A 


Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 
W81-02403 5A 


Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 

W81-02427 5A 


Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 

W81-02488 5B 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Comment, 
W81-02549 5A 


A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 5A 


TRACERS 
Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 5D 


TRACKING TECHNIQUES 
Technique for Determining the Volatilization 
Coefficients of Priority Pollutants in Streams, 
W81-02583 5B 


TRANSPORTATION 
The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 
W81-02502 6B 


TREATED WATER 
Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 
W81-02458 4B 


TREATMENT FACILITIES 
Waste Water Treatment Plant Features Pumping 
Flexibility, 
W81-02568 5D 


TRINITY RIVER (TX) 
Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 
'W81-02453 y, > 


UMATILLA RIVER BASIN 
Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 
W81-02416 6B 


UNDERGROUND WASTE DISPOSAL 
Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 
W81-02456 SE 


UPPER SAN PEDRO BASIN AREA (AZ) 
Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 
'W81-02462 7C 


VOLATILITY 


URBAN DRAINAGE 
Proposed Model Policies for Urban Drainage 
ement. 
W81-02546 44 


URBAN PLANNING 
Proposed Model Policies for Urban Drainage 


Management. 
W81-02546 4A 


URBAN RUNOFF 
Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
W81-02480 5B 


URBANIZATION 
Water Quality Legal Issues and Land Use in a 


6E 


A Builder’s Guide to Water and Energy, 
W81-02422 6B 


UTAH 
Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 
Utah, 


W81-02481 2F 


UTILITIES 
Declining Block Rates Can Encourage Water 
Conservation, 


W81-02614 6C 


VACUUM SEWERS 
Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 
W81-02622 5D 


VEGETATION EFFECTS 
Vegetation Management and Pest Control, 
W81-02524 4A 


VEGETATION ESTABLISHMENT 
Techniques for Creating Salt Marshes Along the 
East Coast, 
W81-02530 5G 


Creation of a Southeastern United States Salt 
Marsh on Dredged Material, 
W81-02531 5G 


Techniques for Creating Salt Marshes Along the 
California Coast, 

W81-02532 5G 
Salt Marsh Creation in the Pacific Northwest: 
Criteria, Planting Techniques, and Costs, 
W81-02533 


Mangrove Swamp Creation, 
'W81-02536 5G 


VERMONT 
Water Resources Data for New Hampshire and 
Vermont, Water Year 1979. 
W81-02467 7C 


VIRGIN ISLANDS 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


VIRUSES 
Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 5A 


VOLATILITY 
Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


Technique for Determining the Volatilization 


Coefficients of Priority Pollutants in Streams, 
W81-02583 5B 


$U-17 





VOLUMETRIC ANALYSIS 


VOLUMETRIC ANALYSIS 
The Linear Plot: A New Way of Interpreting 
Titration Data, Used in Determination of Weak 
Acids in Lake Water, 
W81-02592 SA 


WASH WATER 
Truck Washing Terminal Water Pollution Con- 
trol, 
W81-02527 5D 


WASTE DISPOSAL 


Hazardous Waste Management: State by State. 
W81-02597 5B 


WASTE RECOVERY 
Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
W81-02505 5E 


WASTE WATER 
Thermal Analysis of the ISCO 1680 Portable 
Waste Water Sampler, 
W81-02499 7B 


Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 

W81-02622 5D 


WASTE WATER DISPOSAL 
Municipal Waste Water Reutilization on Culti- 
vated Soil, 


W81-02619 SE 


WASTE WATER MANAGEMENT 


Effective Waste Water Management Planning, 
W81-02567 6E 


WASTE WATER TREATMENT 
Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 


W81-02405 5D 


Investigation of Full-Scale Biological Batch 


Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 

W81-02441 5D 


Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 

W81-02489 5D 


Lignite Liquefaction Waste Water: Suitability 
for Reuse and Clean Up for Discharge into the 
Environment, 

W81-02490 5D 


Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 


W81-02503 5D 


Truck Washing Terminal Water Pollution Con- 
trol, 
W81-02527 5D 


Electrolytic Treatment of Oily Waste Water 
from Manufacturing and Machining Plants, 
W81-02529 5D 


Unslaked Lime--Its Direct Use In Phosphorus 
Removal Processes. 
W81-02545 5D 


Effect of Pretreatment on Groundwater Con- 


tamination from Leaching Beds, 
W81-02548 5D 


SU-18 


SUBJECT INDEX 


Bayer Tower Biology - An Efficient, Low Noise 
and Odor-Free Process for Biological Waste 
Water Treatment, 

W81-02553 5D 


Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 5D 


A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
W81-02557 5D 


Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


Optimal Advanced Treatment and Phosphorous 
Removal by Deep Bed Filtration, 
W81-02559 5D 


A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


Lime Treatment of Waste Water: Development 
and Application of a Simple Graphical Tech- 
nique for Predicting the Chemical Composition 
of Lime-Treated Secondary Effluent, 

W81-02561 5D 


Kinetics of Biological Fluidized Bed Waste 
Water Denitrification, 
W81-02562 sD 


Industrial Waste Carbon Sources for Biological 
Denitrification, 
W81-02564 5D 


Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


Biological Nitrogen Removal by Step-Feed 
Process, 
W81-02566 5D 


Waste Water Treatment Plant Features Pumping 
Flexibility, 
W81-02568 sD 


Submerged Combustion for Sludge Digestion, 
W81-02587 5 


Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


The Role of Adsorption in Biologically Ex- 
tended Activated Carbon Columns, 
W81-02604 5D 


Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 


Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 5D 


Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 

W81-02622 5D 


Testing Aeration Equipment in Conventional 
Activated Sludge Plants, 
W81-02623 5D 


Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
W81-02624 5D 


Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 

W81-02634 5D 


Minimizing Treatment Costs in Multiplant Set- 

tings, 

'W81-02647 6C 
WATER ANALYSIS 

Distribution of Trace Elements in a Warm 


Water Release Impoundment, 
W81-02402 5A 


Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 
W81-02403 SA 


Preservation of Water Samples. 
W81-02577 SA 


Microbiology of Water, 
W81-02610 SA 


WATER CONSERVATION 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


Canal Linings and Soil Sealants, 
W81-02517 3F 


Declining Block Rates Can Encourage Water 
Conservation, 
W81-02614 6C 


Industrial Water Conservation within the Great 
Lakes Region: An Overview, 
W81-02633 3E 


WATER CONVEYANCE 
Rehabilitation of Open Water Conveyance Sys- 
tems, 
W81-02516 8A 


WATER DEMAND 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 

W81-02410 3F 


Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 

W81-02428 6B 


Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 

W81-02433 6B 


WATER DISTRIBUTION 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 6A 


WATER DISTRIBUTION (APPLIED) 
Water Quality Changes during Distribution, 
W81-02444 5A 


Water-Related Sediment Problems, 
W81-02515 8A 


WATER LEVELS 
Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 
W81-02450 1] 





Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 

W81-02461 3 


Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 

W81-02462 7C 


Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 
consin, 

'W81-02479 4A 


WATER MANAGEMENT 


Public Perceptions in Water Quality Evaluation, 
W81-02498 7C¢ 
Concrete Repair and Maintenance, 

W81-02519 8F 


Proposed Model Policies for Urban Drainage 
Management. 


W81-02546 4A 


WATER MANAGEMENT (APPLIED) 


A Process for Community Flood Plain Manage- 
ment, Summary Report. 
W81-02420 6A 


Water Systems Automation and Management, 
Part 1, 


W81-02510 6B 


Water Systems Automation and Management, 
Part 3, 
W81-02512 3F 


Groundwater Management with Fixed Charges, 
W81-02605 4B 


ICPRB and Washington Metro Water Manage- 
ment, 
W81-02649 6E 


WATER MEASUREMENT 
Water Measurement, 


W81-02514 8c 


WATER METERING 


Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
'W81-02401 3D 


WATER POLICY 


Conflicts Over the Columbia River, Seminar 
Conducted by Water Resources Research Insti- 
tute, Oregon State University, Spring Quarter 
1980. 

W81-02418 6B 


New Directions in Water Policy, Seminar Con- 
ducted by Water Resources Research Institute, 
Oregon State University, Fall Quarter 1979. 

W81-02419 6E 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, 

W81-02430 6B 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, Selected Background Essays. 

W81-02431 6B 


A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


Proposed Model Policies for Urban Drainage 
Management. 
W81-02546 4A 


WATER POLLUTION 


Salt Marsh Creation: Impact of Heavy Metals, 
W81-02538 5C 


SUBJECT INDEX 


Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching 
and Diking, 

'W81-02539 5C 


WATER POLLUTION CONTROL 


Reagan Team’s Blueprint to EPA. 
W81-02613 6E 


WATER POLLUTION EFFECTS 


Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
'W81-02406 5C 


Laboratory Simulation of Acid Rain Effects on 
Freshwater Microcrustaceans, 
W81-02407 sxc 


Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 

W81-02447 5B 


Salt Marsh Creation: Impact of Sewage, 
W81-02542 5C 


The Oil Spill Age--Fate and Effects of Oil in the 
Marine Environment, 
W81-02645 5B 


WATER POLLUTION SOURCES 


Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


Hazardous Waste Management: State by State. 
W81-02597 5B 


To What Extent is Ground Water Contaminat- 


ed, 
W81-02601 5B 


WATER PURIFICATION 


Water Quality Changes during Distribution, 
W81-02444 5A 
Process for Purification of Contaminated Water, 


W81-02626 SF 


WATER QUALITY 


Distribution of Trace Elements in a Warm 
Water Release Impoundment, 
W81-02402 SA 


Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 


W81-02403 SA 


Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7C 


Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 

W81-02433 6B 


Water Quality Changes during Distribution, 
W81-02444 


Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5sC 


Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 

W81-02450 IC 


Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 7C 


Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
W81-02454 2F 


WATER RESOURCES 


Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 

W81-02463 7C 


Water Resources Data for New Hampshire and 
Vermont, Water Year 1979. 
W81-02467 71C 


Water Resources Data for Mississippi, Water 
Year 1979. 
W81-02468 7C 


Water Resources Data for Louisiana, Water 
Year 1980--Volume 1. Central and Northern 
Louisiana. 


W81-02469 7C 


Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 7C 


A Compilation of Groundwater Quality Data 
For Kentucky. 
W81-02475 1C 


Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 

W81-02477 7c 


Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
W81-02480 5B 


Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 

W81-02488 5B 


Are Public and Recreational Water Supplies in 
Montana Safe from Yersinia Enterocolitica Gas- 
troenteritis, 

W81-02492 SA 


Water Quality Characteristics and Physiological 
Responses of Fish Held in Recirculating Sys- 
tems, 


W81-02496 3C 


Public Perceptions in Water Quality Evaluation, 
W81-02498 71C 


The Importance of Groundwater Monitoring, 
W81-02598 5B 


To What Extent is Ground Water Contaminat- 


ed, 
W81-02601 5B 


Reagan Team’s Blueprint to EPA. 
W81-02613 6E 


Raw Water Studies Determine Siting of New 
Intake, 
W81-02635 5F 


WATER QUALITY CONTROL 


Microbiology of Water--Quality Assurance, 
W81-02606 SA 


WATER QUALITY STANDARDS 


Supplemental Report on Phosphorus Manage- 
ment Strategies. 
W81-02439 5G 


Great Lakes Science Advisory Board: Report of 
the Aquatic Ecosystem Objectives Committee. 
W81-02440 5G 


WATER RESOURCES 


Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7C 





WATER RESOURCES 


Water Resources Activities in Illinois, 1980, 
W81-02485 


Design of Length of Water Resource Simulation 
i ts, 
W81-02650 6B 


WATER RESOURCES DEVELOPMENT 
Water Resources Problems and Research Needs, 
New York State, 1982-1987. 
W81-02411 6B 


Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 

'W81-02416 6B 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, 

W81-02430 6B 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, Selected Background Essays. 

W81-02431 6B 


Electric Sector Planning Models, 
W81-02435 6B 


An Analysis of Assumptions behind Regional 
Economic Development Projection Methodolo- 


gies, 
'W81-02436 6B 


Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 

W81-02465 4A 


WATER REUSE 
Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 
W81-02405 5D 


Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 

W81-02489 5D 


Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


Municipal Waste Water Reutilization on Culti- 
vated Soil, 
W81-02619 SE 


Industrial Water Conservation within the Great 
Lakes Region: An Overview, 
'W81-02633 3E 


WATER RIGHTS 
Water Quality Legal Issues and Land Use in a 
6E 


WATER SAMPLES 
Preservation of Water Samples. 
W81-02577 5A 


WATER SAMPLING 
Monitoring Device Simplifies Sample Collec- 


tion. 
W81-02596 SA 


WATER SUPPLY 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 
W81-02410 3F 


National Survey of Water and Waste Water 
Desalting Plant Operator Certification Pro- 


grams, 
W81-02425 3A 


$U-20 


SUBJECT INDEX 


Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 

'W81-02477 7c 


WATER SUPPLY DEVELOPMENT 
Water Systems Automation and Management, 
Part 1, 
W81-02510 6B 


New York’s Water Supply Dilemma, 
W81-02569 6D 


WATER TABLE 
Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 
W81-02453 7C 


WATER TABLE AQUIFERS 
Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 
W81-02461 71C 


WATER TREATMENT 
Aquifers as Processing Plants for the Modifica- 
tion of Injected Water, 
W81-02412 5D 


Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


Water Quality Changes during Distribution, 
W81-02444 5A 


Prechlorination and Trihalomethane Formation 
at Water Treatment Plants, 
W81-02547 5F 


Denitrification of Water for Human Consump- 
tion, 
W81-02563 5F 


Microbiology of Potable Water, 
W81-02608 SF 


Process for Purification of Contaminated Water, 
W81-02626 5F 


WATER TREATMENT FACILITIES 
Package Plants: A Cost-Effective Solution to 
Small Water System Treatment Needs, 
W81-02632 6B 


WATER USE EFFICIENCY 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


WATER UTILIZATION 
A Builder’s Guide to Water and Energy, 
W81-02422 6B 


WATER WELLS 
Major Aquifers in Aurora and Jerauld Counties, 
South Dakota, 
W81-02449 2F 


Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 

W81-02450 71C 


Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 

W81-02461 71C 


WATER YIELD 
Major Aquifers in Aurora and Jerauld Counties, 
South Dakota, 
W81-02449 2F 


Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 

W81-02487 4B 


WATERSHEDS (BASINS) 


Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 

'W81-02480 5B 
Water Related Problems in the Coastal Zone of 


Louisiana, 
'W81-02509 4A 


WEATHER MODIFICATION 


The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


WETLANDS 
Water Related Problems in the Coastal Zone of 


Louisiana, 
W81-02509 4A 


The Pricing and Evaluation of Natural Re- 
sources, 
W81-02543 6B 


An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 

'W81-02595 5C 





WISCONSIN 


Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 
consin, 

'W81-02479 4A 
Enrichment of Lake Wingra, Wisconsin, by Sub- 


mersed Macrophyte Decay, 
W81-02602 2H 


WISCONSIN RIVER 


Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


ZINC 


Metals in Nereid Polychaetes: The Contriution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 





ABRAMS, B. I. 
Role of Nematode-Bacterial Interactions in He- 
terotrophic Systems with Emphasis on Sewage 
Sludge Decomposition, 
W81-02551 5D 


ADAMS, H. F. 
Preparation and Application of Protective Coat- 


ings, 

W81-02522 8G 
AGUADO, E. 

“teat 

W81-02605 


ALI, M. M. 
Effect of Pretreatment on Groundwater Con- 
tamination from Leaching Beds, 
W81-02548 5D 


ALLAN, J. D. 
Laboratory Simulation of Acid Rain Effects on 
Freshwater Microcrustaceans, 
W81-02407 5C 


Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 
finis (Copepoda) to Kepone, 

W81-02408 5C 


ALLEMAN, J. E. 
Investigation ‘of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


ALLEN, M. J. 
Microbiology of Groundwater, 
'W81-02607 5B 





M tt with Fixed Charges, 
4B 


Microbiology of Potable Water, 
W81-02608 5F 


ALLISON, R. C. 
Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
'W81-02624 5D 


ALSTON, S. R. 
Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 4A 


ANDERSON, C, L. 
Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
W81-02504 8A 


ANDREWS, F. L. 
Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 
W81-02459 2J 


ANTLE, L. G. 
The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 
W81-02502 6B 


ANTOSIAK, L. B. 
Industrial Water Conservation within the Great 
Lakes Region: An Overview, 
W81-02633 3E 


ARUSCAVAGE, P. J. 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


ARVIN, E. 
A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
W81-02557 5D 


ATLAS, R. M. 
Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


AUTHOR INDEX 


BAEDECKER, P. A. 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


BAIRD, R. 
Metals Removal and Recovery from Municipal 
Sludge, 
'W81-02612 SE 


BAKER, B. L. 
Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 
W81-02627 2K 


BALLOG, A. P. JR. 
Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 
W81-02487 4B 


BALTISBERGER, R. J. 
Lignite Liquefaction Waste Water: Suitability 
for Reuse and Clean Up for Discharge into the 
Environment, 
W381-02490 5D 


BARCLAY, D. 
The Perfect Telemetry Mix, 
W81-02590 7B 


BARKS, J. H. 
Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5C 


BARROR, R. F. 
Effective Waste Water Management Planning, 
W81-02567 6E 


BARTAK, D. E. 
Lignite Liquefaction Waste Water: Suitability 
for Reuse and Clean Up for Discharge into the 
Environment, 
W81-02490 5D 


BARTHOLOMA, S. D. 
Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 


Utah, 
W81-02481 2F 


BELANGER, T. V. 
Benthic Oxygen Demand in Lake Apopka, Flor- 


ida, 
W81-02575 2H 


BENDER, A. R. 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7C 


BENGOECHEA, V. 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 6A 


BIANCHI, W. C. 
A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 
W81-02508 4B 


BINGHAM, R. H. 
Summary of Streamflow in Jefferson County, 
Alabama, 
W81-02476 7C 


BISCHOFF, J. H. 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7C 


Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


BLAISDELL, F. W. 
Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
'W81-02504 8A 


BLOXHAM, W. M. 
Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 7C 


BOEHM, P. D. 
Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


BORDNER, R. H. 
Microbiology of Water--Quality Assurance, 
W81-02606 SA 


M. H. 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


BRADFORD, W. L. 
Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
'W81-02480 5B 


BRADLEY, B. P. 
Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
W81-02406 


BRIDLE, T. R. 
Industrial Waste Carbon Sources for Biological 
Denitrification, 
W81-02564 5D 
BROWER, L. A. 
Water Systems Automation and Management, 
Part 4, 
W81-02513 7B 


BROWN, W. S. 
A Study of Tidal Energy Dissipation and 
Bottom Stress in an Estuary, 
W81-02640 2L 


BRUNINGA, K. J. 
Sprinkler Head with Improved Combined 
Stream Coherency Diffuser and Distance Con- 
trol Baffle Member, 
W81-02630 3F 


BRUNNINGA, K. J. 
Sprinkler Head with an Improved Slotted Drive 
Spoon, 
W81-02629 3F 


BRYAN, G. W. 
Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


BURKHEAD, C. E. 
The Role of Adsorption in Biologically Ex- 
tended Activated Carbon Columns, 
W81-02604 5D 


BURROWS, M. E. 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 
W81-02576 5C 


BUYALSKI, C. R. 
Water Measurement, 
W81-02514 8C 


CABIOCH, L. 
Pollution of Subtidal Sediments and Disturbance 
of Benthic Animal Communities, 
W81-02646 5C 


CAIN, D. 
Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 7C 





CAIRNS, V. W. 


CAIRNS, V. W. 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


CALDER, J. A. 
Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


CARLSON, C. G. 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 7c 


Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


CARPENTER, S. R. 
Enrichment of Lake Wingra, Wisconsin, by Sub- 
mersed Macrophyte Decay, 
W81-02602 2H 


CARR, J. E. 
Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 
W81-02482 SE 


CARTWRIGHT, R. H. 
Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 
W81-02477 7C 


CASES, J. M. 
Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 
W81-02634 5D 


CEHRS, D. 
A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 
W81-02508 4B 


CHAN, P. C. 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


CHERY, D. L. 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


CHIN, K. K. 
Anaerobic Treatment Kinetics of Palm Oil 
Sludge, 
W81-02580 5D 


CHRISTOPHER, J. N. 
Drainage of Irrigated Lands, 
W81-02525 8A 


CILLIE, G. G. 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


R. M. 
Package Plants: A Cost-Effective Solution to 
Small Water System Treatment Needs, 
W81-02632 6B 


CLARKE, R. T. 
Bivariate Gamma Distributions for Extending 
Annual Streamflow Records from Precipitation: 
Some Large-Scale Results, 
W81-02585 2E 


COHON, J. L. 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 

W81-02413 6B 


PA-2 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


COLLINS, S. M. 
Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 
W81-02500 6B 


CORLESS, E. M. 
Pump and Motor Maintenance, 
W81-02526 8C 


CRANE, R. K. 
The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


CRANE, S. M. 
Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 4A 


CRIPPEN, J. R. 
Floods of January and February 1980 in Califor- 


nia, 
W81-02457 2E 


CRIST, J. 
Water Measurement, 
W81-02514 8C 


CROCKER, T. D. 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 


DANIELS, R. E. 
Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 
finis (Copepoda) to Kepone, 
W81-02408 5C 


DAVENPORT, C. 
Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


DAVID, M. H. 
Minimizing Treatment Costs in Multiplant Set- 
tings, 
W81-02647 6C 
DAVIS, K. B. 
Water Quality Characteristics and Physiological 
Responses of Fish Held in Recirculating Sys- 


tems, 
W81-02496 3C 


DE ZEEUW, W. 
Anaerobic Treatment of Wastes Containing 
Methanol and Higher Alcohols, 
W81-02584 5D 


DINATALE, A. N. 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


DINIUS, S. H. 
Public Perceptions in Water Quality Evaluation, 
W81-02498 1C 


DIOURIS, M. 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
W81-02642 5C 


DODGE, R. A. 
Water Measurement, 
W81-02514 


DRAKE, J. J. 
The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, é 
W81-02593 5B 


DWIGHT, L. P. 
A Builder’s Guide to Water and Energy, 
W81-02422 6B 


EASTMAN, P. W. 
ICPRB and Washington Metro Water Manage- 


ment, 

W81-02649 6E 
EDWARDS, J. D. 

Chemical and Biological Treatment of Thermal- 

ly Conditioned Sludge Recycle Liquors, 

W81-02506 SE 


ELBERT, G. 
Waste Water Treatment Plant Features Pumping 
Flexibility, 
W81-02568 5D 
ELSER, G. L. 
National Survey of Water and Waste Water 
Desalting Plant Operator Certification Pro- 


grams, 
W81-02425 3A 


EMMONS, P. J. 
Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 71C 


ENGEL, H. W. B. 
Comparative Study of Membrane Filtration 
Methods for the Isolation of Group D Strepto- 
cocci from Water, 
W81-02581 5A 


FAMULARO, J. 
Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


FERREBEE, W. M. 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 
W81-02427 5A 


FIESSINGER, F. 
Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 
W81-02634 5D 


FINE, L. O. 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


FLACK, J. E. 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 


FLOC'H, J. Y. 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
W81-02642 5C 


FORSTER, B. A. 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 5C 


FOWLER, J. M. 
Suspended Sediment Production Potential on 
Undisturbed Forest Land, 
W81-02639 2J 


FOWLIE, P. J. A. 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


FREUND, I. J. 
The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 
W81-02593 5B 





FULTON, G. P. 
New York’s Water Supply Dilemma, 
W81-02569 6D 


GAGGIANT, N. G. 
Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 


tems, 
W81-02464 7B 


GALLAGHER, J. L. 
Marsh Creation: Effects of Pesticides on the 
Flora, 
W81-02540 5C 


Salt Marsh Soil Development, 
W81-02534 5G 


GARDNER, W. S. 
Salt Marsh Creation: Impact of Heavy Metals, 
W81-02538 5C 


GARRELTS, M. L. 
Water Resources Activities in Illinois, 1980, 
W81-02485 TA 
GARZA, S. 
Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 
W81-02453 7c 


Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 

W81-02458 4B 


GASS, T. 
Synthetic Organic Compounds in Groundwater, 
W81-02599 5B 


GASS, T. E. 
To What Extent is Ground Water Contaminat- 


ed, 
W81-02601 5B 


GEALER, R. L, 
Electrolytic Treatment of Oily Waste Water 
from Manufacturing and Machining Plants, 
W81-02529 5D 


GEINOPOLOS, A. 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 
W81-02489 5D 


GELDREICH, E. E. 
Microbiology of Water, 
W81-02610 5A 


GERMAN, E. R. 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


GIBBS, P. E. 
Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


GIGER, W. 
Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


GILBERT, R. G. 
Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


GILROY, E. J. 
Computer Program for Network Analysis for 
Regional Information, 
W81-02483 1A 


AUTHOR INDEX 


Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 


Office Operations, 
W81-02455 6B 
GODIN, G. 


Cotidal Charts for Canada, 
W81-02445 


GOLD, R. L. 
Floods in Indiana, June-August 1979, 
W81-02471 


GOLDBERG, E. D. 
A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 5A 


GOLOVOY, A. 
Electrolytic Treatment of Oily Waste Water 
from Manufacturing and Machining Plants, 
'W81-02529 5D 


GOMEZ-GOMEZ, F. 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


GRAHAM, J. R. 
Concrete Repair and Maintenance, 
W81-02519 8F 


GREENBERG, J. 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 3D 


GROS, H. 
Optimal Advanced Treatment and Phosphorous 
Removal by Deep Bed Filtration, 
W81-02559 5D 


GUJER, W. 
Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


GUO, P. H. M. 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 


© 
GUTER, G. A. 
Process for Purification of Contaminated Water, 
W81-02626 5F 


HAGAN, R. M. 
Energy Impact Analysis in Water Project Plan- 
ning, 
W81-02648 6B 
HAGEDORN, C. 
The Potential for Groundwater Contamination 


from Septic Effluents, 
W81-02628 5B 


HAIDER, T. R. 
Rehabilitation of Open Water Conveyance Sys- 


tems, 
W81-02516 8A 


HAINES, E. 
Salt Marsh Creation: Impact of Sewage, 
W81-02542 5C 


S. J. 
Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 
W81-02482 SE 


HAMILTON, L. J. 
Major Aquifers in Aurora and Jerauld Counties, 
South Dakota, 
W81-02449 2F 


HODGSON, G. W. 


HANOR, J. S. 
Aquifers as Processing Plants for the Modifica- 
tion of Injected Water, 
W81-02412 5D 
HANSEN, G. 
Vegetation Management and Pest Control, 
W81-02524 ayy 


HANSON, R. B. 
Salt Marsh Substrate Interaction: Microorgan- 


isms, 
W81-02535 5G 


HARDY, K. R. 
The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


HARDY, R. W. 
Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 
System, 

W81-02430 6B 


HARREMOES, P. 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 
HASSETT, A. F. 
Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 


land, 
W81-02622 5D 


HAVELAAR, A. H. 
Comparative Study of Membrane Filtration 
Methods for the Isolation of Group D Strepto- 
cocci from Water, 
W81-02581 SA 


HAVERLAND, C. B. 
Selection of Protective Coatings, 
W81-02521 8G 


HEADY, E. O. 
Suspended Sediment Production Potential on 
Undisturbed Forest Land, 
W81-02639 2J 


HEBAUS, G. G. 
Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
'W81-02504 8A 


HEIMES, F. J. 
Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 


tems, 
W81-02464 7B 


HEISEL, J. E. 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


L. H. 
Mercury(II) Sorption by Waste Rubber, 
W81-02572 sD 


HENDRICKS, D. W. 
A Usable Input-Output Flow Chart of a Munici- 


pal Water System, 
'W81-02636 6A 


HERRMANN, J. E. 
Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 SA 


HEYDA, M. B. 
Chemical and Biological Treatment of Thermal- 
ly Conditioned Sludge Recycle Liquors, 
W81-02506 SE 


HODGSON, G. W. 
Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 
W81-02627 2K 





HOFFMAN, J. D. 


HOFFMAN, J. D. 
Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 
W81-02494 2J 


HOSMAN, R. L. 
Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 
W81-02456 5E 


HOUGH, A. 
Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
W81-02443 5G 


HOUSE, L. B. 
Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


HOWLAND, M. 
An Analysis of Assumptions behind Regional 
Economic Development Projection Methodolo- 


gies, 
'W81-02436 6B 


K. A. 
Polarographic Measurement of Surface-Active 
Material in Natural Waters, 
W81-02582" ° ; : . ‘SA 


HUTCHEON, B. C. 
Raw Water Studies Determine Siting of New 
Intake, 
W81-02635 5F 


ISHIGURO, M. 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
W81-02554 5D 


IWASAKI, M. 
Biological Nitrogen Removal by Step-Feed 
Process, 
W81-02566 5D 


JANK, B. E. 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 


Evaluation of Extended Aeration Activated 
Sludge Package Plants, 
W81-02611 5D 


JANSEN, J. C. 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


JENKINS, R. L. 
Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 SE 


JENSEN, J. R. 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


JOB, C. A. 
Industrial Water Conservation within the Great 
Lakes Region: An Overview, 
W81-02633 3E 


JOERES, E. F. 
Minimizing Treatment Costs in Multiplant Set- 
tings, 
W81-02647 6C 


JOHNS, H. 
Canal Linings and Soil Sealants, 
W81-02517 3F 


JOHNSON, D. B. 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


PA-4 


AUTHOR INDEX 


JONES, C. W. 
Earth Construction Practices, 
W81-02520 8D 


JONES, R. A. 
An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 
W81-02595 5C 


JONES, S. C. 
Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 
W81-02450 7C 


JONES, T. E. 
Point-Velocity Discharge Measurement Method 
for Sewers, 
W81-02616 7B 


JUDAY, R. E. 
A Water Quality Study of Placid Lake and Its 
Drainage, 
W81-02493 5A 


JUDKINS, J. F. JR. 
Point-Velocity Discharge Measurement Method 
for Sewers, 
W81-02616 7B 


JUNOT, J. A. 
Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 
W81-02417 5C 


KALLY, E. 
Automatic Computerized Computation of an 
Optimal Sewerage Network by Dynamic Pro- 
gramming, 
W81-02588 6A 


KANE, D. L. 
Snowmelt Infiltration and Runoff on Frozen 
Ground, 
W81-02421 2A 


KANE, J. 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 
W81-02489 5D 


KARRH, R. G. 
Water Measurement, 
W81-02514 8C 


KAZMANN, R. G. 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


KEENAN, J. D. 
Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


KELLER, E. J. 
A Water Quality Study of Placid Lake and Its 
Drainage, 
W81-02493 5A 


KELLEY, D. L. 
Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
W81-02624 5D 


KIMERLE, R. A. 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 
W81-02576 5C 


KINNEY, L. A. 
Design, Installation, and Maintenance of. Pipe 
Systems, 
W81-02518 8A 


KIRSHEN, P. H. 
Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 
W81-02433 6B 


KNIGHT, A. W. 
Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 
W81-02497 2I 


KNOCKE, W. R. 
Mercury(II) Sorption by Waste Rubber, 
72 


W81-025 5D 


KNOTT, J. M. ce 
Floods of January and February 1980 in Califor- 


nia, 
W81-02457 2E 


KOIDE, M. 
A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 5A 


KONIECZKI, A. D. 
Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 
W81-02462 7c 


KORENBROT, J. I. 
Light-Driven Water Desalinization through Ar- 
tificial Membranes Containing Bacteriorhodop- 


sin, 
W81-02429 3A 


KORMIL, I. 
Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


KREMPEL, R. E. 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 6A 


KRISTENSEN, G. H. 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


KRUG, W. R. 
Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 
consin, 
W81-02479 4A 


Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


KUPA, J. J. 
Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


LAMOTTA, E. J. 
Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


LANCE, J.C. 
Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


LAPPING, M. B. 
Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 
W81-02437 6B 


LAUBIER, L. 
The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 5C 


LEAKE, S. A. 
Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 





American Canal, Eastern Imperial Valley, Cali- 
W81-02465 4A 


LEBLANC, C, 
Denitrification of Water for Human Consump- 


tion, 
W81-02563 SF 


LEE, G. F. 
An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 
W81-02595 5c 


LEE, Y. H. 
The Linear Plot: A New Way of Interpreting 
Titration Data, Used in Determination of Weak 
Acids in Lake Water, 
W81-02592 SA 
LEHMAN, P. W. 
Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 
W81-02497 21 





LEPRINCE, A. 
Denitrification of Water for Human Consump- 


tion, 
W81-02563 SF 


LESTER, J. N. 

Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 

W81-02594 SA 


LETTINGA, G. 
Anaerobic Treatment of Wastes Containing 

Methanol and Higher Alcohols, 

W81-02584 5D 


LEWIS, R. E. 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


LIN, B. H. 
Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 
W81-02416 6B 
LIN, P. C. L. 
Thermal Analysis of the ISCO 1680 Portable 
Waste Water Sampler, 
W81-02499 7B 


LINES, G. C, 
Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 


Utah, 
W81-02481 2F 


LISKOWITZ, J. W. 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


LISS, P. S. 
Polarographic Measurement of Surface-Active 
Material in Natural Waters, 
W81-02582 SA 


LO, M. P. 
Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 5E 


LO, S. P. 
Investigation of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


LOELTZ, O. J. 
Relation Between Proposed Developments of 
Water Resources and Seepage from the All- 


American Canal, Eastern Imperial Valley, Cali- 
fornia, 
W81-02465 SA 


LOEWENTHAL, R. 
Lime Treatment of Waste Water: Development 


W81-02561 


LOWRY, J. D. 
The Role of Adsorption in Biologically Ex- 
tended Activated Carbon Columns, 
W81-02604 5D 


LUCKEY, R. R. 
Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 


tems, 
W81-02464 7B 


LUSCHER, O 
a> Sludge Hygienisation Plant Supplies 


Wal-02391 3c 


MACEK, K. J. 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 


chirus 
W81-02576 $C 


MALL, L, P. 
Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 
W81-02574 sc 


MALLARD, G. E. 
Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


MALONE, R. F. 
Water Related Problems in the Coastal Zone of 
Louisiana, 
W81-02509 en 


MAPP, H. P. JR. 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma 


Panhandle, 
W81-02410 3F 


MARAIS, G. VAN R. 
Lime Treatment of Waste Water: Development 
and Application of a Pm 6° Graphical Tech- 
nique for Predicting the Chemical Composition 
of Lime-Treated Secondary Effluent, 
W81-02561 5D 


MARTIN, G. 
Denitrification of Water for Human Consump- 


tion, 
W81-02563 SF 


MASON, H. L. 
Techniques for Creating Salt Marshes Along the 
California Coast, 
W81-02532 5G 


MATTER-MULLER, C. 
Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
'W81-02558 $D 


MCCARTY, P. L. 
Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 sD 


Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


MORRISSEY, D. J. 


MCCOOL, D. K. 
ee fe tet ot ee 


MCDONALD, M. G. 
Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 
MCGEE, R. : 
Seawater Cooling Tower Shows Few Problems 
in Five Years, 
'W81-02552 3c 
MCGREEVY, L. J. 
Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 
W81-02446 


Water Systems Automation and Management, 
Part 3, 
W81-02512 3F 


Boe 


Sector Planning Models, 
weraaes 6B 


M. J. 
Role of Nematode-Bacterial Interactions in He- 


terotrophic Systems with Emphasis on Sewage 

Sludge Decomposition, 

W81-02551 sD 
MIYAJL, Y. 

Biological Nitrogen Removal by Step-Feed 

Process, 


W81-02566 $D 


MIYAKE, Y. 

Identification of Organic Sulfur Compounds and 
Polycyclic Hydrocarbons Transferred to Shell- 
fish from Petroleum Suspension by Capillary 


Mass Chromatography, 
W81-02578 SA 


MONTEITH, H. D. 
Industrial Waste Carbon Sources for Biological 
Denitrification, 
W81-02564 5D 
Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 5D 


MOORE, J. D. 
Summary of Streamflow in Jefferson County, 


Alabama, 
W81-02476 7c 


MORAND, J. M. 
Package Plants: A Cost-Effective Solution to 
Small Water System Treatment Needs, 
W81-02632 6B 


MORGELLI, B. 
Optimal Advanced Treatment and Phosphorous 
Removal by Deep Bed Filtration, 
W81-02559 $D 


W81-02517 3F 
MORRISSEY, D. J. 

Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 
U 


tah, 
W81-02481 2F 





MOSS, M. E. 


MOSS, M. E. 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


MOYLE, W. R. JR. 
Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 
W81-02487 4B 


MUELLER, J. A. 
Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


MULCAHY, L. T. 
Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


MURPHY, K. L. 
Kinetics of Biological Fluidized Bed Waste 
Water Denitrification, 
W81-02562 5D 


Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


NAKAMURA, M. J. 
Are Public and Recreational Water Supplies in 
Montana Safe from Yersinia Enterocolitica Gas- 
troenteritis, 
W81-02492 SA 
NELSON, D. F. 
Water Systems Automation and Management, 
Part 2, 
W81-02511 3F 


NIBLING, F. L. 
Vegetation Management and Pest Control, 
W81-02524 4A 


NICKENS, P. R. 
Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 
W81-02500 6B 


NIELSEN, D. 
The Importance of Groundwater Monitoring, 
W81-02598 5 


NISHIDOME, K. 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
W81-02554 5D 


NIX, J. 
Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 
W81-02403 5A 


Distribution of Trace Elements in a Warm 
Water Release impoundment, 
W81-02402 5A 


NOLAND, R. F. 
Chemical and Biological Treatment of Thermal- 
ly Conditioned Sludge Recycle Liquors, 
W81-02506 SE 


NORTH, R. M. 
The Pricing and Evaluation of Natural Re- 
sources, 
W81-02543 6B 


NOUNOU, P. 
The Oil Spill Age--Fate and Effects of Oil in the 
Marine Environment, 
W81-02645 5B 


O'BRIEN, J. E. 
Truck Washing Terminal Water Pollution Con- 


trol, 
W81-02527 5D 


PA-6 


AUTHOR INDEX 


OGATA, M. 
Identification of Organic Sulfur Compounds and 
Polycyclic Hydrocarbons Transferred to Shell- 
fish from Petroleum Suspension by Capillary 
Mass Chromatography, 
W81-02578 5A 


OGURA, K. 
Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 
W81-02579 5A 


OLIVER, F. 
Vegetation Management and Pest Control, 
W81-02524 4A 


OSANTOWSKI, R. 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 
W81-02489 5D 


OSMUNDSEN, D. R. 
Design, Installation, and Maintenance of Pipe 
Systems, 
W81-02518 8A 


OTTO, G. 
Vegetation Management and Pest Control, 
W81-02524 


OUBORG, E. 
Anaerobic Treatment of Wastes Containing 
Methanol and Higher Alcohols, 
W81-02584 5D 


PALMER, R.N. 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 
W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 

6B 


W81-02414 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


PAPENDICK, R. I. 
Slot Mulch for Runoff and Erosion Control, 
W81-02638 4D 


PAQUIN, P. 
Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


PARKIN, G. F. 
Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


PARR, A. D. 
Point-Velocity Discharge Measurement Method 
for Sewers, 
W81-02616 7B 


PATTON, P. C. 
Geomorphic-Hydrologic Methods for Assessing 
Flood Potential in Southern New England, 
W81-02495 


PEDERSON, G. L. 
Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 
W81-02488 5B 


PEIRCE, J. J. 
Minimizing Treatment Costs in Multiplant Set- 
tings, 
W81-02647 6C 





PEMBERTON, E. L. 
Water-Related Sediment Problems, 
W81-02515 8A 


PERNA, A. 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


PETERS, H. B. 
Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 
W81-02482 5E 


PETERSON, G. 
A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
W81-02557 5D 


PLANERT, M. 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


POMEROY, L. R. 
Nutrient Cycling in Coastal Ecosystems, 
W81-02541 5C 


PRANDLE, D. 
Tidal Response in Estuaries, 
W81-02631 2L 


PRICE, H. 
Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
W81-02544 3F 


PRINSLOO, J. 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


RAHE, T. M. 
The Potential for Groundwater Contamination 
from Septic Effluents, 
W81-02628 5B 


RAHMAN, M. 
Tidal Response in Estuaries, 
W81-02631 2L 


RAO, S. V. R. 
Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 
W81-02574 = Oe 


RATHBUN, R. E. 
Technique for Determining the Volatilization 
Coefficients of Priority Pollutants in Streams, 
W81-02583 5B 


REASONER, D. J. 
Microbiology: Detection of Bacterial Pathogens 
and Their Occurrence, 
W81-02609 SA 


REED, L. A. 
Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 
W81-02447 5B 


REGAN, D. L. 
Marine Biotechnology and the Use of Arid 


Zones, 

W81-02570 3C 
REIMOLD, R. J. 

Creation of a Southeastern United States Salt 


Marsh on Dredged Material, 
W81-02531 5G 


Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching 
and Diking, 

W81-02539 5C 





REMSON, I. 
Groundwater Management with Fixed Charges, 
W81-02605 4B 


c.S. 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 
W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


RICE, R. C. 
Renovation of Waste Water by Soil Columns 
Flooded With Primary Effluent, 
W81-02603 5D 


RICHARD, Y. 
Denitrification of Water for Human Consump- 


tion, 
W81-02563 SF 


RITTMANN, B. E. 
Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 5D 


ROBERTS, E. B. 
Energy Impact Analysis in Water Project Plan- 


ning, 
W81-02648 6B 
ROLLINGER, G. 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 


Treatment Units, 
W81-02489 5D 


RUTENBECK, T. 
Concrete Repair and Maintenance, 
W81-02519 8F 


RYALS, G. N 
Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 
'W81-02456 5E 


RYAN, B. J. 
Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 7C 


SANDERS, M. H. 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


SANDERS, N. S. 
Water Related Problems in the Coastal Zone of 


Louisiana, 
W81-02509 4A 


SANKS, R. L. 
Flameless Atomic Absorption for Tracing the 
Fate of Heavy Metals in Soils and Groundwater, 
W81-02491 SA 


SANTSCHI, P. H. 
A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Comment, 
W81-02549 5A 


SAWCHUK, L. 
Declining Block Rates Can Encourage Water 
Conservation, 
W81-02614 6C 


SAXTON, K. E. 
Slot Mulch for Runoff and Erosion Control, 
W81-02638 4D 


J.C. IR. 
Design of Length of Water Resource Simulation 
Experiments, 
W81-02650 6B 


SCHELLMANN, E. 
Bayer Tower Biology - An Efficient, Low Noise 
and Odor-Free Process for Biological Waste 
Water Treatment, 
W81-02553 5D 


SCHEYBELER, B. J. 
Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 5E 


U. 
Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
W81-02460 7B 


SCHNEIDER, B. 
Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 
W81-02405 5D 


SCHNOOR, J. L. 
Fate and Transport of Dieldrin in Coralville 
Reservoir: Residues in Fish and Water Follow- 
ing a Pesticide Ban, 
W81-02571 5B 


SCHOOF, R. R. 
Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
W81-02544 3F 


SCOTT, D.S. 
Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
W81-02505 SE 


SEIFERT, R. D 
A Builder’s Guide to Water and Energy, 
W81-02422 6B 


SEKIGAWA, Y. 
Biological Nitrogen Removal by Step-Feed 
Process, 
W81-02566 5D 


SENECA, E. D. 
Techniques for Creating Salt Marshes Along the 
East Coast, 
W81-02530 5G 


SETMIRE, J. 
Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
'W81-02480 5B 


SHAPIRO, J. 
A Simple i in Situ Method for Measuring Benthic 
Respiration, 
W81-02573 2H 


SHEER, D. P. 
ICPRB and Washington Metro Water Manage- 
ment, 
W81-02649 6E 


SHIEH, W. 
Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


SILK, W. K. 
Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 
W81-02497 21 


SIMCO, B. A. 
Water Quality Characteristics and Physiological 
Responses of Fish Held in Recirculating Sys- 
tems, 
W81-02496 3C 


SIMONDS, E. P. 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 


ida, 
W81-02452 2H 


STERN, M. S. 


SLEIGHT, B. H. Ill 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 
chirus), 
W81-02576 $c 


SLOTO, R. A. 
Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 
W81-02446 2F 


SMITH, D. W. 
Raw Water Studies Determine Siting of New 
Intake, 
W81-02635 SF 


SMITH, H. K. 
Coastal Habitat Development in the Dredged 
Material Research Program, 
W81-02537 6G 


SMITH, J. A. 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 
W81-02413 6B 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limiis of the 
Washington Metropolitan Water Supply an 
W81-02414 


Policy Analysis of Reservoir ion in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


M. L, 
Metals Removal and Recovery from Municipal 
Sludge, 
W81-02612 SE 


SOENKE, S. 
A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 
fornia, 
W81-02508 4B 


SOUKUP, W. G. 
Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
W81-02454 2F 


STAMER, J. K. 
Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 
'W81-02488 5B 


STARK, J. R. 
Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 SB 


STARNES, J.C. 
Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 
W81-02622 5D 


STEPHENSON, J. P. 
Kinetics of Biological Fluidized Bed Waste 
Water Denitrification, 
W81-02562 5D 
Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 sD 


STERN, D. H. 
Modified Rotary Shaker Platform, 
W81-02442 


STERN, M. S. 
Modified Rotary Shaker Platform, 
W81-02442 





STERRITT, R. M. 


STERRITT, R. M. 
Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 
W81-02594 5A 
STEVENS, T. H. 
A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


Ww. 
Non-Biological Elimination Mechanisms in a 
Biological Sewage Treatment Plant, 
W81-02558 5D 


SUTTON, P. M. 
Industrial Waste Carbon Sources for Biological 


5D 


Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 

W81-02461 7C 


TAL, D. Y. 
Technique for Determining the Volatilization 
Coefficients of Priority Pollutants in Streams, 
W81-02583 SB 


TATE, R. L. III. 
Municipal Waste Water Reutilization on Culti- 
vated Soil, 
W81-02619 


TCHOBANOGLOUS, G. 
Effective Waste Water M: 
W81-02567 


TEAS, H. J. 
Mangrove Swamp Creation, 
W81-02536 


TELANG, S. A. 
Occurrence and Distribution of Oxygen and Or- 


ganic Compounds in Mountain Streams of the 
Marmot Basin, 
W81-02627 2K 


TERNYIEK, W. E. 
Salt Marsh Creation in the Pacific Northwest: 


Criteria, caning Techniques, and Costs, 
W81-02533 5G 


TERRY, R. E. 
Municipal Waste Water Reutilization on Culti- 
vated Soil, 


W81.02619 SE 


THEBAULT, P. 
Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 


W81-02634 sD 


THIRUMURTHIL, D 
Evaluation of Extended Aeration Activated 


Sludge Package Plants, 
W81-02611 5D 


THORNTON, M. L. 
Waste Water Treatment Plant Features Pumping 
Flexibility, 
W81-02568 5D 
TITTLEBAUM, M. E. 
Water Related Problems in the Coastal Zone of 


Louisiana, 
'W81-02509 4A 





R. P. 
A Study of Tidal Energy Dissipation and 
Bottom Stress in an Estuary, 
W81-02640 2L 


TRATTNER, R, 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


PA-8 


URANO, K. 
Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 
W81-02579 SA 


UYEDA, H. K. 
Cathodic Protection of Surfaces, 
W81-02523 8G 


VAATANEN, P. 
Microbiological Parameters for Differentiating 
between Coastal and Open Waters in the North- 
ern Baltic Proper and the Gulf of Finland, 
W81-02641 5C 


VAILL, J. E. 
Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 

VAJDIC, A. H. 
Prechlorination and Trihalomethane Formation 
at Water Treatment Plants, 
W81-02547 5F 


Water Quality Changes during Distribution, 
W81-02444 5A 


VAN LEEUWEN, J 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


VAN VUUREN, L. R. J. 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


VICENS, G. J. 
Design of Length of Water Resource Simulation 
Experiments, 


W81-02650 6B 


WADA, H. 
Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 
W81-02579 5A 


WAHL, K. L. 
Floods of January and February 1980 in Califor- 


ma, 
W81-02457 2E 


WARD, D. M. 
Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 5C 


WARTHA-CLARK, J. 
Satellite Observation of Great Lakes Ice - 
Winter 1978-79, 
W81-02507 2C 


WATANABE, Y. 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
W81-02554 sD 


WEEKS, E. P. 
Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 
W81-02458 4B 


WEINTRAUB, M 
Electrolytic Treatment of Oily Waste Water 
from h ing and N g Plants, 


W81-02529 5D 


WELBORN, C. T. 
Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 
W81-02459 2J 


WERNER, O. R. 
Concrete Repair and Maintenance, 
W81-02519 8F 


hi 





WHITE, A. U. 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 


WHITE, D. E. 
Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast E] Paso Area, Texas, 
W81-02458 4B 


WIECHERS, H. N. S. 
Lime Treatment of Waste Water: Development 
and Application of a Simple Graphical Tech- 
nique for Predicting the Chemical Composition 
of Lime-Treated Secondary Effluent, 
W81-02561 


WIERSMA, J. L. 
Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 1C 


WILLIAMS, H. R. 
Water Systems Automation and Management, 
Part 1, 
W81-02510 6B 


5D 


WILSON, R. W. 
Pilot Plant Studies of Rotating Biological Con- 
tactors Treating Municipal Waste Water, 
W81-02438 5D 


WOLCOTT, S. W. 


Floods in Indiana, June-August 1979, 
W81-02471 2E 


WRIGHT, J. R. 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 

W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume Ill, Potomac 
River Interactive Simulation Model, 

Ww81-02415 6B 


WULLSCHLEGER, R. 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 
'W81-02489 5D 


YORKE, T. H. 
Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 
W81-02488 5B 


YOUNG, H. W. 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


ZIARNO, J. A. 
Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 
W81-02477 7c 


o. 
A Simple in Situ Method for Measuring Benthic 
Respiration, 
W81-02573 2H 





AGRICULTURAL UNIV., WAGENINGEN 
(NETHERLANDS). DEPT. OF WATER 
POLLUTION CONTROL. 

Anaerobic Treatment of Wastes Containing 

Methanol and Higher Alcohols, 

W81-02584 5D 
ALASKA UNIV., FAIRBANKS. INST. OF 
WATER RESOURCES. 

Snowmelt Infiltration and Runoff on Frozen 

Ground, 

W81-02421 2A 
A Builder’s Guide to Water and Energy, 
W81-02422 


AQUA-CHEM, INC., MILWAUKEE, WI. 
Water Reclamation by Combined Electrodialy- 
sis/Ultrafiltration, 
W81-02405 5D 

ARKANSAS WATER RESOURCES 

RESEARCH CENTER, FAYETTEVILLE. 
Distribution of Trace Elements in a Warm 
Water Release Impoundment, 
'W81-02402 5A 


Appendices for Distribution of Trace Elements 
in a Warm Water Release Impoundment, 
W81-02403 SA 
ARMY CORPS OF ENGINEERS, FORT 
BELVOIR, VA. 
The Demand for Water Transportation: Appli- 
cation of Discriminant Analysis to Commodities 
Shipped by Barge and Competing Modes in 
Ohio River and Arkansas River Areas, 
W81-02502 6B 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
Coastal Habitat Development in the Dredged 
Material Research Program, 
W81-02537 6G 
AUBURN UNIV., AL. 
Public Perceptions in Water Quality Evaluation, 
'W81-02498 7 


AUBURN UNIV., AL. DEPT. OF CIVIL 
ENGINEERING. 
Point-Velocity Discharge Measurement Method 
for Sewers, 


W81-02616 7B 


BAYER A. G., LEVERKUSEN (GERMANY, 
F.R.) DEPT. OF APPLIED PHYSICS. 
Bayer Tower Biology - An Efficient, Low Noise 
and Odor-Free Process for Biological Waste 
Water Treatment, 
'W81-02553 5D 
BREST UNIV. (FRANCE), INST. OF MARINE 
STUDIES. 
Initial Effects of Amoco Cadiz Oil on Intertidal 
Algae, 
W81-02642 5C 


BRIGHAM YOUNG UNIV., PROVO, UT. 
Municipal Waste Water Reutilization on Culti- 
vated Soil, 

W81-02619 SE 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. 

Electric Sector Planning Models, 

W81-02435 6B 


BURGESS AND NIPLE LTD., COLUMBUS, 
OH. 
Chemical and Biological Treatment of Thermal- 
ly Conditioned Sludge Recycle Liquors, 
W81-02506 SE 


ORGANIZATIONAL INDEX 


CALGARY UNIV. (ALBERTA). KANANASKIS 
CENTER FOR ENVIRONMENTAL 
RESEARCH. 
Occurrence and Distribution of Oxygen and Or- 
ganic Compounds in Mountain Streams of the 
Marmot Basin, 
W81-02627 2K 
CALIFORNIA UNIV., DAVIS. DEPT. OF 
CIVIL ENGINEERING. 
Effective Waste Water Management Planning, 
W81-02567 6E 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Protein and Nitrate Content of Lemna Sp. as a 
Function of Developmental Stage and Incuba- 
tion Temperature, 
W81-02497 2I 


Energy Impact Analysis in Water Project Plan- 

ning, 

'W81-02648 6B 
CALIFORNIA UNIV., SAN FRANCISCO. 
SCHOOL OF MEDICINE. 


Light-Driven Water Desalinization through Ar- 
tificial Membranes Containing Bacteriorhodop- 


sin, 
W81-02429 3A 


CANVIRO LTD., WATERLOO (ONTARIO). 
Mixing Efficiencies in Full-Scale Anaerobic Di- 
gesters by Tracer Methods, 
W81-02620 5D 

CDM, WALTHAM, MA. 

Design of Length of Water Resource Simulation 
Experiments, 
W81-02650 6B 


CENTRE NATIONAL POUR 
L’EXPLOITATION DES OCEANS, PARIS 


(FRANCE). 
The Oil Spill Age--Fate and Effects of Oil in the 


Marine Environment, 
W81-02645 5B 


CENTRE OCEANOLOGIQUE DE BRETAGNE. 
BREST (FRANCE). 
The Amoco Cadiz Oil Spill: An Ecological 
Impact Study, 
W81-02644 5c 


COLORADO STATE UNIV., FORT COLLINS. 
ENVIRONMENTAL ENGINEERING 
PROGRAM. 
An Approach for the Evaluation of Efficacy of 
Wetlands-Based Phosphorus Control Programs 
for Eutrophication-Related Water Quality Im- 
provement in Downstream Waterbodies, 
'W81-02595 5C 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
SOUTH MELBOURNE (AUSTRALIA), DIV. 
OF CHEMICAL TECHNOLOGY, 

Marine Biotechnology and the Use of Arid 


Zones, 
W81-02570 3C 


CONSOER TOWNSEND HARRIS 
INTERNATIONAL, INC., SAN JUAN 
(PUERTO RICO). 
A Usable Input-Output Flow Chart of a Munici- 
pal Water System, 
W81-02636 


CORNELL UNIV., ITHACA, NY. CENTER 
FOR ENVIRONMENTAL RESEARCH. 
Water Resources Problems and Research Needs, 
New York State, 1982-1987. 
W81-02411 6B 


DELAWARE UNIV., LEWES, COLL, OF 
MARINE STUDIES. 
Salt Marsh Soil Development, 
W81-02534 


6A 


Marsh Creation: Effects of Pesticides on the 
Flora, 
'W81-02540 aC 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). 
Activated Sludge and Activated Carbon Treat- 
ment of a Wood Preserving Effluent Containing 
Pentachlorophenol, 
W81-02441 5D 
DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). WASTE WATER 
TECHNOLOGY CENTRE. 
Unslaked Lime--Its Direct Use In Phosphorus 
Removal Processes. 
W81-02545 


DEUTSCHE GESELLSCHAFT CHEMIKER, 
ESSEN (GERMANY, F.R.). FACHGRUPPE 
WASSERCHEMIE. 

Preservation of Water Samples. 

W81-02577 


sD 


DUKE UNIV., DURHAM, NC, DEPT. OF 
CIVIL ENGINEERING. 
Minimizing Treatment Costs in Multiplant Set- 


tings, 
W81-02647 6C 


EAST BAY MUNICIPAL UTILITY DISTRICT, 
OAKLAND, CA. 

Declining Block Rates Can Encourage Water 

Conservation, 

'W81-02614 6c 
EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHUTZ, ZURICH 
(SWITZERLAND). 

Non-Biological Elimination Mechanisms in a 

Biological Sewage Treatment Plant, 

'W81-02558 5D 
ENVIRONMENTAL MONITORING AND 
SUPPORT LAB., CINCINNATI, OH. 

Thermal Analysis of the ISCO 1680 Portable 

Waste Water Sampler, 

W81-02499 7B 


Microbiology of Water--Quality Assurance, 
W81-02606 5A 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. 

Microbiology: Detection of Bacterial Pathogens 

and Their Occurrence, 

W81-02609 5A 
Microbiology of Water, 
W81-02610 SA 
ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Package Plants: A Cost-Effective Solution to 

Small Water System Treatment Needs, 

W81-02632 6B 


ENVIRONMENTAL PROTECTION AGENCY, 
DALLAS, TX. 

Microbiology of Groundwater, 

W81-02607 5B 


Microbiology of Potable Water, 
W81-02608 SF 


ENVIRONMENTAL PROTECTION SERVICE, 
BURLINGTON (ONTARIO). WASTE WATER 
TECHNOLOGY CENTER. 
Kinetics of Biological Fluidized Bed Waste 
Water Denitrification, 


W81-02562 sD 





ORGANIZATIONAL INDEX 


ENVIRONMENTAL RESEARCH AND TECHNOLOGY, INC., CONCORD, MA. 


ENVIRONMENTAL RESEARCH AND 
TECHNOLOGY, INC., CONCORD, MA. 
The HIPLEX Program in Colby-Goodland, 
Kansas: 1976-1980, 
W81-02501 2B 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF ENVIRONMENTAL 
ENGINEERING AND SCIENCE. 

Benthic Oxygen Demand in Lake Apopka, Flor- 


ida, 
W81-02575 2H 


FORD MOTOR CO., DEARBORN, MI. 
Electrolytic Treatment of Oily Waste Water 
from Manufacturing and Machining Plants, 
W81-02529 5D 


GEOLOGICAL SURVEY, ALBANY, NY. 
WATER RESOURCES DIV. 
Chemical Quality of Water from Community 
Systems in New York, November 1970 to May 
1975, 
W81-02477 1c 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Altitude of the Water Table in the Alluvial and 
Wilcox Aquifers in the Vicinity of Richland and 
Tehuacana Creeks and the Trinity River, Texas, 
December 1979, 
W81-02453 7C 


Appraisal of Potential for Injection-Well Re- 
charge of the Hueco Bolson with Treated 
Sewage Effluent--Preliminary Study of the 
Northeast El Paso Area, Texas, 

W81-02458 4B 


Sediment and Water Discharge of the Colorado 
River at Matagorda, Texas, May 4-7, and June 7- 
11, 1979, 

W81-02459 2J 


Water Quality Data for Aquifers, Streams, and 
Lakes in the Vicinity of Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes, Northeast 
Texas Salt-Dome Basin, 

W81-02463 7C 


Geohydrology of the Keechi, Mount Sylvan, 
Oakwood, and Palestine Salt Domes in the 
Northeast Texas Salt-Dome Basin, 

W81-02482 SE 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Selected Hydrologic Data from the Vicinity of 
Rayburns and Vacherie Salt Domes, Northern 
Louisiana Salt-Dome Basin, 
W81-02456 SE 


Water Resources Data for Louisiana, Water 
Year 1980--Volume 1. Central and Northern 
Louisiana. 

W81-02469 7C 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Thermal Springs in the Payette River Basin, 
West-Central Idaho, 
W81-02472 1A 


GEOLOGICAL SURVEY, BOSTON, MA. 
WATER RESOURCES DIV. 
Water Resources Data for New Hampshire and 
Vermont, Water Year 1979. 
W81-02467 1c 


GEOLOGICAL SURVEY, CHAMPAIGN, IL. 
WATER RESOURCES DIV. 
Water Resources Activities in Illinois, 1980, 
W81-02485 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Low-Flow Frequency and Flow Duration of 
South Carolina Streams, 
W81-02484 7C 


OR-2 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Scintillation Detectors in Gamma Spectral Log- 
ging: Geometry, Absorption and Calibration, 
W81-02460 7B 


Calibration and Testing of Selected Portable 
Flowmeters for Use on Large Irrigation Sys- 
tems, 

W81-02464 7B 


GEOLOGICAL SURVEY, HARRISBURG, PA. 
WATER RESOURCES DIV. 
Development of a Digital Model of Ground- 
water Flow in Deeply Weathered Crystalline 
Rock, Chester County, Pennsylvania, 
W81-02446 2F 


Effects of Strip Mining the Abandoned Deep 
Anna S Mine on the Hydrology of Babb Creek, 
Tioga County, Pennsylvania, 

W81-02447 5B 


Work Plan for the Schuylkill River Basin, Penn- 
sylvania: Assessment of River Quality as Related 
to the Distribution and Transport of Trace 
Metals and Organic Substances, 

W81-02488 5B 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Major Aquifers in Aurora and Jerauld Counties, 
South Dakota, 
W81-02449 2F 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Groundwater Availability Near Fort Wayne, 
Allen County, Indiana, 
W81-02466 2F 


Floods in Indiana, June-August 1979, 
W81-02471 2E 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 
Water Resources Data for Mississippi, Water 
Year 1979. 
W81-02468 7C 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Hydrology and Chemical Quality of Ground- 
water in Crowley County, Colorado, 
W81-02451 5 71C 


GEOLOGICAL SURVEY, LANSING, MI. 
WATER RESOURCES DIV. 
Groundwater of Coal Deposits, Bay County, 
Michigan, 
W81-02486 5B 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 
A Compilation of Groundwater Quality Data 
For Kentucky. 
W81-02475 71C 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
Streamflow Model of Wisconsin River for Esti- 
mating Flood Frequency and Volume, 
W81-02474 2E 


Hydrologic Effects of Proposed Changes in 
Management Practices, Winnebago Pool, Wis- 
consin, 

W81-02479 4A 


GEOLOGICAL SURVEY, MENLO PARK, CA, 
WATER RESOURCES DIV. 
Floods of January and February 1980 in Califor- 
nia, 
W81-02457 2E 


Water Resources Data for California, Water 
Year 1979--Volume 4. Northern Central Valley 
Basins and the Great Basin from Honey Lake 
Basin to Oregon State Line. 

W81-02470 71C 


Quality of Urban Runoff, Tecolote Creek Drain- 
age Area, San Diego County, California, 
W81-02480 5B 


Water Resources and Geology of the Los 
Coyotes Indian Reservation and Vicinity, San 
Diego County, California, 

W81-02487 4B 


GEOLOGICAL SURVEY, MIAMI, FL. WATER 
RESOURCES DIV. 
Water-Level Contour and Salt-Front Map, Hia- 
leah-Miami Springs Well Field Area, Dade 
County, Florida, October 13, 1978, 
W81-02461 71C 


GEOLOGICAL SURVEY, NSTL STATION, 
MO. GULF COAST HYDROSCIENCE 
CENTER. 
Technique for Determining the Volatilization 
Coefficients of Priority Pollutants in Streams, 
W81-02583 5B 


GEOLOGICAL SURVEY OF ALABAMA, 
UNIVERSITY. WATER RESOURCES DIV. 
Summary of Streamflow in Jefferson County, 
Alabama, 
W81-02476 7 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Cost Effect Stream-Gaging Strategies for the 
Lower Colorado River Basin: The Blythe Field 
Office Operations, 
W81-02455 6B 


Computer Program for Network Analysis for 
Regional Information, 
W81-02483 TA 


GEOLOGICAL SURVEY, ROLLA, MO. 
WATER RESOURCES DIV. 
Physical Environment and Hydrologic Charac- 
teristics of Coal-Mining Areas in Missouri, 
W81-02448 5C 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Three-Dimensional Digital-Computer Model of 
the Ferron Sandstone Aquifer Near Emery, 
Utah, 
W81-02481 2F 


GEOLOGICAL SURVEY, SAN JUAN, PR. 
WATER RESOURCES DIV. 
Summary Appraisals of the Nation’s Ground- 
water Resources--Caribbean Region, 
W81-02473 4B 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Groundwater Appraisal in Northwestern Big 
Stone County, West-Central Minnesota, 
W81-02454 2F 


GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 
Microorganisms in Stormwater--A Summary of 
Recent Investigations, 
W81-02478 5B 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Hydrology of the Lake Deaton and Lake Oka- 
humpka Area, Northeast Sumter County, Flor- 
ida, 
W81-02452 2H 





ORGANIZATIONAL INDEX 


MIAMI UNIV., CORAL GABLES, FL. DEPT. OF BIOLOGY. 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Maps Showing Groundwater Conditions in the 
Upper San Pedro Basin Area, Pima, Santa Cruz, 
and Cochise Counties, Arizona--1978, 
W81-02462 7C 


Relation Between Proposed Developments of 
Water Resources and Seepage from the Aill- 
American Canal, Eastern Imperial Valley, Cali- 
fornia, 

W81-02465 4A 


GEOLOGICAL SURVEY, TUSCON, AZ. 
WATER RESOURCES DIV. 
Maps Showing Groundwater Conditions in the 
Lower San Pedro Basin Area, Pinal, Cochise, 
Pima, and Graham Counties, Arizona--1979, 
W81-02450 71C 


GEOLOGICAL SURVEY, WOODS HOLE, MA. 
Trace Metal Concentrations in Sediment Cores 
from the Continental Shelf Off the Southeastern 
United States, 

W81-02427 5A 


GEORGIA DEPT. OF NATURAL 
RESOURCES, BRUNSWICK. COASTAL 
RESOURCES DIV. 

Creation of a Southeastern United States Salt 

Marsh on Dredged Material, 

'W81-02531 5G 


Marsh Creation: Impact of Pesticides on the 
Fauna, Use of Infrared Photography, Ditching 
and Diking, 

W81-02539 5C 


GEORGIA UNIV., ATHENS. DEPT. OF 
GEOGRAPHY. 
Agricultural Water Demand Prediction Using 
Remote Sensing Technology for Georgia Re- 
source Management, 
W81-02428 6B 


GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
Nutrient Cycling in Coastal Ecosystems, 
W81-02541 


GEORGIA UNIV., ATHENS. INST. OF 
NATURAL RESOURCES. 
The Pricing and Evaluation of Natural Re- 


sources, 
W81-02543 6B 


GEORGIA UNIV., SAPELO ISLAND. MARINE 
INST. 
Salt Marsh Creation: Impact of Sewage, 
W81-02542 5c 


GREAT LAKES BASIN COMMISSION, ANN 
ARBOR, MI. 
Industrial Water Conservation within the Great 
Lakes Region: An Overview, 
W81-02633 3E 


HARVARD SCHOOL OF PUBLIC HEALTH, 
BOSTON, MA. 
Identification and Detection of Water-Borne 
Viruses by Immunoenzymatic Methods, 
W81-02528 5A 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
PUBLIC HEALTH ENGINEERING LAB. 
Concentrations of Heavy Metals in Forty 
Sewage Sludges in England, 
'W81-02594 5A 


INSTITUTO DE PESQUISAS HIDRAULICAS, 
PORTO ALEGRE (BRAZIL). 
Bivariate Gamma Distributions for Extending 
Annual Streamflow Records from Precipitation: 
Some Large-Scale Results, 
W81-02585 2E 


INTERNATIONAL JOINT COMMISSION- 
UNITED STATES AND CANADA, 
Supplemental Report on Phosphorus Manage- 
ment Strategies. 
W81-02439 5G 


INTERNATIONAL JOINT COMMISSION- 
UNITED STATES AND CANADA, WINDSOR 
(ONTARIO). 
Great Lakes Science Advisory Board: Report of 
the Aquatic Ecosystem Objectives Committee. 
W81-02440 5G 


INTERSTATE COMMISSION ON THE 
POTOMAC RIVER BASIN, ROCKVILLE, MD. 
ICPRB and Washington Metro Water Manage- 
ment, 
W81-02649 6E 


IOWA UNIV., IOWA CITY 
Fate and Transport of Dieldrin in Coralville 
Reservoir: Residues in Fish and Water Follow- 
ing a Pesticide Ban, 
W81-02571 5B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 
Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume I, Executive 
Summary, 
W81-02413 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume II, Limits of the 
Washington Metropolitan Water Supply System, 
W81-02414 6B 


Policy Analysis of Reservoir Operation in the 
Potomac River Basin, Volume III, Potomac 
River Interactive Simulation Model, 

W81-02415 6B 


KANSAS UNIV., LAWRENCE. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Testing Aeration Equipment in Conventional 
Activated Sludge Plants, 
W81-02623 5D 


KURITA CENTRAL LABS., YOKOHAMA 
(JAPAN). 
Biological Nitrogen Removal by Step-Feed 
Process, 
W81-02566 5D 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Comment, 
W81-02549 5A 


LEMAN POWELL ASSOCIATES, INC., 
ALEXANDRIA, VA. 
A Process for Community Flood Plain Manage- 
ment, Summary Report. 
W81-02420 6A 


LOS ANGELES COUNTY SANITATION 
DISTRICTS, WHITTIER. SAN JOSE CREEK, 
WATER QUALITY LAB. 

Metals Removal and Recovery from Municipal 

Sludge, 

W81-02612 SE 


LOUISIANA STATE UNIV., BATON ROUGE. 
Water Related Problems in the Coastal Zone of 
Louisiana, 

W81-02509 4A 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF GEOLOGY... 
Aquifers as Processing”Plants for the Modifica- 
tion of Injected Water, 
W81-02412 5D 


LOUISIANA WATER RESOURCES 
RESEARCH INST., BATON ROUGE. 
If the Old River Control Structure Fails. (The 
Physical and Economic Consequences), 
W81-02426 8A 


MAINE UNIV., ORONO. 
The Role of Adsorption in Biologically Ex- 
tended Activated Carbon Columns, 
W81-02604 5D 


MANHATTAN COLL, BRONX, NY. 
ENVIRONMENTAL ENGINEERING AND 
SCIENCE PROGRAM. 
Nitrification in Rotating Biological Contactors, 
W81-02625 5D 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). 
Metals in Nereid Polychaetes: The Contribution 
of Metals in the Jaws to the Total Body Burden, 
W81-02615 5A 


MARINE SCIENCES AND INFORMATION 
DIRECTORATE, OTTAWA (ONTARIO). 
Cotidal Charts for Canada, 
W81-02445 2L 


MARYLAND UNIV., BALTIMORE COUNTY, 
BALTIMORE. DEPT. OF BIOLOGICAL 
SCIENCES. 
Responses of Copepod Individuals and Popula- 
tions to Increased Temperature Variability, 
W81-02406 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 
Investigation of Full-Scale Biological Batch 
Treatment of Intermittent Waste Water Flows, 
W81-02409 5D 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF ZOOLOGY. 
Laboratory Simulation of Acid Rain Effects on 
Freshwater Microcrustaceans, 
W81-02407 5C 


Sublethal Effects of Pollutants: Life Table Eval- 
uation of Chronic Exposure of Eurytemora Af- 
finis (Copepoda) to Kepone, 

W81-02408 5C 


MASSACHUSETTS UNIV., AMHERST. 
A Summary of Energy Models and Energy 
Demand Projections for New England, 
W81-02434 6B 


MATLACK, INC., LANSDOWNE, PA. 
Truck Washing Terminal Water Pollution Con- 
trol, 
W81-02527 5D 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF GEOGRAPHY. 
The Fate of Sewage Phosphorus Input to a 
Subarctic Lake Chain, 
W81-02593 5B 


MEMPHIS STATE UNIV., TN. DEPT. OF 
BIOLOGY. 
Water Quality Characteristics and Physiological 
Responses of Fish Held in Recirculating Sys- 
tems, 
W81-02496 3C 


METCALF AND EDDY, INC., NEW YORK. 
New York’s Water Supply Dilemma, 
W81-02569 6D 


MIAMI UNIV., CORAL GABLES, FL. DEPT. 
OF BIOLOGY. 

Mangrove Swamp Creation, 

W81-02536 5G 


OR-3 





ORGANIZATIONAL INDEX 


MINISTRY OF AGRICULTURE, TIBERIAS (ISRAEL). UNIT FOR APPLIED RESEARCH IN 


MINISTRY OF AGRICULTURE, TIBERIAS 
(SRAEL). UNIT FOR APPLIED RESEARCH 
IN INTENSIVE FISH CULTURE. 

A Simple in Situ Method for Measuring Benthic 

Respiration, 

W81-02573 2H 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. DEPT. OF AGRONOMY. 
The Potential for Groundwater Contamination 
from Septic Effluents, 
W81-02628 5B 


MISSOURI UNIV., KANSAS CITY. DEPT. OF 
BIOLOGY. 

Modified Rotary Shaker Platform, 

W81-02442 7B 


MIYAZAKI UNIV. (JAPAN). DEPT. OF CIVIL 
ENGINEERING. 
Nitrification Kinetics in a Rotating Biological 
Disk Reactor, 
W81-02554 5D 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF CIVIL ENGINEERING. 
Flameless Atomic Absorption for Tracing the 
Fate of Heavy Metals in Soils and Groundwater, 
W81-02491 SA 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF MICROBIOLOGY. 
Microbial Biodegradation and Chemical Evolu- 
tion of Oil from the Amoco Spill, 
W81-02643 ~) 


MONTANA UNIV., MISSOULA. 
Water Use, Groundwater Conditions, and Slope 
Failure on Benchlands in Western Montana: The 
Darby Slide Example, 
W81-02494 2J 


MONTANA UNIV., MISSOULA. DEPT. OF 
CHEMISTR 


iA 
A Water Quality Study of Placid Lake and Its 
Drainage, 
W81-02493 5A 


MONTANA UNIV., MISSOULA. DEPT. OF 
MICROBIOLOGY. 
Are Public and Recreational Water Supplies in 
Montana Safe from Yersinia Enterocolitica Gas- 
troenteritis, 
W81-02492 5A 


NATIONAL ENVIRONMENTAL SATELLITE 
SERVICE, WASHINGTON, DC. 
Satellite Observation of Great Lakes Ice - 
Winter 1978-79, 
W81-02507 2C 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
A Comparative Study of Various Coagulants for 
the Renovation of Secondary Effluents, 
W81-02560 5D 


Lime Treatment of Waste Water: Development 
and Application of a Simple Graphical Tech- 
nique for Predicting the Chemical Composition 
of Lime-Treated Secondary Effluent, 

W81-02561 5D 


NATIONAL RESEARCH COUNCIL OF 
CANADA, OTTAWA (ONTARIO). 
HYDRAULICS LAB. 

Tidal Response in Estuaries, 

W81-02631 2L 


NATIONAL WATER SUPPLY 
IMPROVEMENT ASSOCIATION, IPSWICH, 
MA, 
National Survey of Water and Waste Water 
Desalting Plant Operator Certification Pro- 


grams, 
W81-02425 3A 


OR-4 


NELSON (L. R.) CORP., PEORIA, IL, 
(ASSIGNEE). 
Sprinkler Head with an Improved Slotted Drive 


Spoon, 
W81-02629 3F 


Sprinkler Head with Improved Combined 
Stream Coherency Diffuser and Distance Con- 
trol Baffle Member, 

W81-02630 3F 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF EARTH SCIENCES, 
A Study of Tidal Energy Dissipation and 
Bottom Stress in an Estuary, 
W81-02640 2L 


NEW JERSEY INST. OF TECHNOLOGY, 
NEWARK. 
Evaluation of Sorbents for Industrial Sludge 
Leachate Treatment, 
W81-02503 5D 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF AGRICULTURAL ECONOMICS 
AND AGRICULTURAL BUSINESS. 

Suspended Sediment Production Potential on 

Undisturbed Forest Land, 

W81-02639 2J 


NEW ORLEANS UNIV., LA. DEPT. OF 
BIOLOGICAL SCIENCES. 
Effects of Salinity Stratification and Adverse 
Water Quality on the Benthic Invertebrate Com- 
munity of Southern Lake Pontchartrain, Louisi- 


ana, 

W81-02417 5C 
NICKENS AND ASSOCIATES, MONTROSE, 
co 


Research Design and Mitigation Plan for the 
Yellowhouse Dam and Reservoir, Pueblo of 
Zuni, New Mexico, 

W81-02500 6B 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. 
Techniques for Creating Salt Marshes Along the 
East Coast, 
W81-02530 5G 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF CHEMISTRY. 
Lignite Liquefaction Waste Water: Suitability 
for Reuse and Clean Up for Discharge into the 
Environment, 
W81-02490 5D 


O’BRIEN AND GERE ENGINEERS, INC., 
DOVER, DE. 
Vacuum Waste Water Collection: The Alterna- 
tive Selected in Queen Anne’s County, Mary- 
land, 
W81-02622 5D 


OKAYAMA UNIV. MEDICAL SCHOOL 
(JAPAN). DEPT. OF PUBLIC HEALTH. 
Identification of Organic Sulfur Compounds and 
Polycyclic Hydrocarbons Transferred to Shell- 
fish from Petroleum Suspension by Capillary 
Mass Chromatography, 
W81-02578 5A 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRICULTURAL ECONOMICS. 
Impact of Availability of Water and Cost of 
Energy Inputs on Agricultural Production in the 
Oklahoma Panhandle, 
W81-02410 3F 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. POLLUTION 
CONTROL BRANCH. 
Water Quality Changes during Distribution, 
W81-02444 5A 


Prechlorination and Trihalomethane Formation 
at Water Treatment Plants, 
W81-02547 5F 


Effect of Pretreatment on Groundwater Con- 
tamination from Leaching Beds, 
W81-02548 5D 


ONTARIO RESEARCH FOUNDATION, 
MISSISSAUGA. 
Industrial Waste Carbon Sources for Biological 
Denitrification, 
W81-02564 5D 


OREGON STATE UNIV., CORVALLIS. 
Optimal Expansion of a Water Resource System 
and Issues of Water Allocation and Utilization: 
Umatilla River Basin, Oregon, 
W81-02416 6B 


OTTAWA-CARLETON REGIONAL 
MUNICIPALITY (ONTARIO). WORKS DEPT. 
Raw Water Studies Determine Siting of New 


Intake, 
W81-02635 5F 


PENNSYLVANIA UNIV., PA. DEPT. OF 

CIVIL AND URBAN ENGINEERING. 
Anaerobic Digestion of Brewery By-Products, 
W81-02621 5D 


PETROLEOS DE VENEZUELA, CARACAS, 
EXPLORATION DEPT. 
Groundwater Management with Fixed Charges, 
W81-02605 4B 


REXNORD, INC., MILWAUKEE, WI. 
ENVIRONMENTAL RESEARCH CENTER. 
Advanced Waste Treatment of Industrial Waste 
Waters for Non-Potable Reuse Using Mobile 
Treatment Units, 
W81-02489 5D 


RHODE ISLAND UNIV., KINGSTON. 
Water Quality Legal Issues and Land Use in a 
Shared Estuary, 
W81-02404 6E 


Water, Energy, and Economic Development to- 
wards an Integrated Regional Policy Analysis 


System, 

W81-02430 6B 
RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID, BILTHOVEN 
(NETHERLANDS). 

Comparative Study of Membrane Filtration 

Methods for the Isolation of Group D Strepto- 


cocci from Water, 
W81-02581 5A 


SCIENCE AND EDUCATION 

ADMINISTRATION, CHICKASHA, OK. 
Feasibility of Irrigating with Water from SCS 
Floodwater-Retarding Impoundments, 
W81-02544 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, FRESNO, CA. WATER 
MANAGEMENT RESEARCH. 
A Geologic Approach to Artificial Recharge 
Site Selection in the Fresno-Clovis Area, Cali- 


fornia, 
W81-02508 4B 


SCIENCE AND EDUCATION 

ADMINISTRATION, MINNEAPOLIS, MN. 
Soil and Water Conservation Structures, Hy- 
draulic Models and Field Applications, 
W81-02504 8A 


SCIENCE AND EDUCATION 
ADMINISTRATION, PHOENIX, AZ. WATER 
CONSERVATION LAB. 

Renovation of Waste Water by Soil Columns 

Flooded With Primary Effluent, 

W81-02603 5D 





SCIENCE AND E! gee 

ADMINISTRATI PULLMAN, WA. 
Slot Mulch = Rael and Erosion cm 
W81-02638 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. 
A Revised Estimate for Trace Metal Fluxes to 
Narragansett Bay: A Reply, 
W81-02550 5A 


SINGAPORE UNIV. DEPT. OF CIVIL 
ENGINEERING. 
Anaerobic Treatment Kinetics of Palm Oil 
Sludge, 
W81-02580 5D 


SKIDAWAY INST. OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Salt Marsh Substrate Interaction: Microorgan- 


isms, 
W81-02535 5G 


Salt Marsh Creation: Impact of Heavy — 
W81-02538 


SOAP AND DETERGENT ASSOCIATION, 
WAREHAM, MA. 
Bioconcentration of Linear Alkylbenzene Sul- 
fonate (LAS) in Bluegill (Lepomis Macro- 


chirus), 
W81-02576 sc 


SOCIETE GENERALE D’EPURATION ET 
D’ASSAINISSEMENT DEGREMONT, 
SURESNES (FRANCE). DEPT. OF PHYSICAL- 
CHEMICAL RESEARCH. 

Denitrification of Water for Human Consump- 

tion, 

W81-02563 SF 


SOCIETE LYONNAISE DES EAUX ET DE 
L’ECLAIRAGE (FRANCE). 
Mechanism Underlying the Removal of Organic 
Micropollutants during Flocculation by an Alu- 
minum or Iron Salt, 
W81-02634 5D 


SOUTH AFRICA CO-OPERATION CITRUS 
EXCHANGE, NELSPRUIT. 
Treatment of Irrigation Water for the Removal 
of Fungi and Nematodes, 
'W81-02443 5G 


SOUTH DAKOTA STATE UNIV., 

BROOKINGS. WATER RESOURCES INST. 
Assuring Sustained Irrigation in the Northern 
Great Plains by Soil-Water Interaction Studies, 
W81-02423 3F 


Analysis and Dissemination of Water Quality 
and Water Quantity Data, 
W81-02424 1C 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Design of Fixed-Film Processes with Steady- 
State-Biofilm Model, 
W81-02556 5D 


STANFORD UNIV., CA. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Sources of Soluble Organic Nitrogen in Activat- 
ed Sludge Effluents, 
W81-02617 5B 


Production of Soluble Organic Nitrogen during 
Activated Sludge Treatment, 
W81-02618 5B 


STATE UNIV. OF NEW YORK COLL. OF 
ENVIRONMENTAL SCIENCE AND 
FORESTRY, SYRACUSE. DEPT. OF 
ENVIRONMENTAL AND FORESTRY 
BIOLOGY. 
Role of Nematode-Bacterial Interactions in He- 
terotrophic Systems with Emphasis on Sewage 
Sludge Decomposition, 
W81-02551 5D 


ORGANIZATIONAL INDEX 
ZOOLOGICAL STATION, TVARMINNE. 


STATION BIOLOGIQUE DE ROSCOFF 


(FRANCE). 
Pollution of Subtidal Sediments and Disturbance 
of Benthic Animal Communities, 
W81-02646 5C 


SULZER BROS. LTD., WINTERTHUR 


(SWITZERLAND). 
Sewage Sludge Hygienisation Plant Supplies 
Fertiliser, 
W81-02591 3c 


SULZER BROTHERS, LTD., WINTERTHUR 
(SWITZERLAND). WATER AND WASTE 
WATER TREATMENT. 

Optimal Advanced Treatment and Phosphorous 

Removal by Deep Bed Filtration, 

W81-02559 5D 


SUPERINTENDENT OF WATER POLLUTION 
CONTROL PLANT AND SEWER LINES. 
Waste Water Treatment Plant Features Pumping 
Flexibility, 
W81-02568 5D 


SWEDISH WATER AND AIR POLLUTION 
RESEARCH LAB., GOETEBORG. 
The Linear Plot: A New Way of Interpreting 
Titration Data, Used in Determination of Weak 
Acids in Lake Water, 
W81-02592 5A 


TAHAL CONSULTING ENGINEERS LTD., 
TEL AVIV (ISRAEL). 
Automatic Computerized Computation of an 
Optimal Sewerage Network by Dynamic Pro- 


gramming, 
W81-02588 6A 


TECHNICAL UNIV. OF DENMARK, LYNGBY. 
DEPT. OF SANITARY ENGINEERING. 
Practical Problems Related to Nitrogen Bubble 
Formation in Fixed Film Reactors, 
W81-02555 5D 


A General Equilibrium Model for the Precipita- 
tion of Phosphate with Iron and Aluminium, 
W81-02557 5D 


TENNESSEE VALLEY AUTHORITY, MUSCLE 
SHOALS, AL. 
Fault Tree Analysis and Treatment Plant Instru- 
mentation, 
W81-02624 5D 


THAYER SCHOOL OF ENGINEERING, 
HANOVER, NH. 
Analysis of Selected Regional Forecasts and 
Projections of Water Demand, Water Quality, 
and Water Supply Costs in New England, 
W81-02433 


UNIVERSITY OF COLORADO, BOULDER. 
Municipal Water Use in Northern Colorado: De- 
velopment of an Efficiency-of-Use Criterion, 
W81-02401 


UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF 
ENVIRONMENTAL SCIENCES. 

Polarographic Measurement of Surface-Active 

Material in Natural Waters, 

'W81-02582 SA 


VERMONT UNIV., BURLINGTON. 
Some Aspects of Institutional Analysis for 
Water, Energy and Economic Development in 
the New England Region, 
W81-02437 6B 


VIKRAM UNIV., UJJAIN (INDIA). SCHOOL 
OF STUDIES IN BOTANY. 
Effect of Sewage and Industrial Wastes on the 
Floristic Composition and Distribution of Ma- 
crophytic Vegetation in the River Khan, 
W81-02574 5c 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 
Mercury(II) Sorption by Waste Rubber, 
W81-02572 sD 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
CHEMICAL ENGINEERING. 
Removal and Recovery of Metals and Phos- 
phates from Municipal Sewage Sludge, 
W81-02505 5E 


WAVE BEACH GRASS NURSERY, 
FLORENCE, OR. 
Salt Marsh Creation in the Pacific Northwest: 
Criteria, Planting Techniques, and Costs, 
W81-02533 


WESLEYAN UNIV., MIDDLETOWN, CT. 
Geomorphic-Hydrologic Methods for Assessing 
Flood Potential in Southern New England, 
W81-02495 2E 


WESTVACO CORP., NC. CHARLESTON 
RESEARCH CENTER. 
Kinetic Model of Biological Denitrification in a 
Fluidized Bed Biofilm Reactor (FBBR), 
W81-02565 5D 


WISCONSIN UNIV., MADISON. DEPT. OF 
BOTANY. 
Enrichment of Lake Wingra, Wisconsin, by Sub- 
mersed Macrophyte Decay, 
W81-02602 2H 


WTC, BURLINGTON (ONTARIO). 
Evaluation of Extended Aeration 
Sludge Package Plants, 

W81-02611 5D 


Activated 


WYOMING UNIV., LARAMIE. DEPT. OF 
ECONOMICS. 
Decision Problems in the Control of Acid Pre- 
cipitation: Nonconvexities and Irreversibilities, 
W81-02637 5C 


YOKOHAMA NATIONAL UNIV. (JAPAN). 
DEPT. OF SAFETY AND ENVIRONMENTAL 
ENGINEERING. 
Direct Analytical Method for Aliphatic Com- 
pounds in Water by Steam Carrier Gas Chroma- 
tography, 
W81-02579 SA 


ZOOLOGICAL STATION, TVARMINNE. 
Microbiological Parameters for Differentiating 
between Coastal and Open Waters in the North- 
ern Baltic Proper and the Gulf of Finland, 
W81-02641 5c 





w81-02401 W81-02485 W381-02569 
W81-02402 W81-02486 W81-02570 
W81-02403 W81-02487 w381-02571 
w81-02404 W81-02488 w381-02572 
W81-02405 W81-02489 W81-02573 
W81-02406 W381-02490 W81-02574 
W81-02407 W381-02491 W81-02575 
W81-02408 w381-02492 W81-02576 
W81-02409 W81-02493 W81-02577 
W81-02410 W81-02494 W81-02578 
W81-02411 W81-02495 W81-02579 
w81-02412 W381-02496 W381-02580 
W81-02413 W81-02497 W81-02581 
W81-02414 W381-02498 W81-02582 
W81-02415 W81-02499 W81-02583 
W81-02416 W381-02500 w81-02584 
W81-02417 W81-02501 W81-02585 
W81-02418 W81-02502 W81-02586 
W81-02419 W81-02503 W81-02587 
W81-02420 W81-02504 W81-02588 
W81-02421 W81-02505 W81-02589 
W81-02422 W81-02506 W81-02590 
w81-02423 W81-02507 ws1.02591 
W81-02424 W81-02508 W81-02592 
W81-02425 W81-02509 W381-02593 
W81-02426 W381-02510 ws1-02594 
W81-02427 W81-02511 ws1-02595 
Ww81-02428 W81-02512 w31.02596 
W81-02429 w81-02513 ws1-02597 
W81-02430 ws31-02514 ws100398 
w81-02431 ws81-02515 wsi00ee 
W81-02432 W81-02516 ws1.02600 
w381-02433 W81-02517 wataaene 
W81-02434 W81-02518 waranene 
W381-02435 w81-02519 weiene 
W81-02436 W381-02520 waieiane 
W81-02437 w31-02521 waLaund 
W81-02438 w81-02522 be ngpenne 
W81-02439 W81-02523 wae 
W81-02440 ws81-02524 waiauue 
W381-02441 W81-02525 eau 
w81-02442 W381-02526 wanuie 
W81-02443 W81-02527 bets 
ws1-02444 W81-02528 ae 
ws1-02445 W81-02529 waianas 
W81-02446 W81-02530 bane 
W81-02447 W381-02531 Leper 
W81-02448 W81-02532 be ra 
W381-02449 W81-02533 waa 
W81-02450 W81-02534 

W381-02451 W81-02535 W81-02618 
W81-02452 W381-02536 W81-02619 
W81-02453 W81-02537 W81-02620 
W81-02454 W81-02538 W81-02621 
W81-02455 W81-02539 W81-02622 
W81-02456 W81-02540 W81-02623 
W81-02457 w381-02541 W81-02624 
W81-02458 Ww81-02542 W81-02625 
W81-02459 W81-02543 W81-02626 
W81-02460 W81-02544 W81-02627 
W81-02461 W81-02545 W81-02628 
W81-02462 W81-02546 W81-02629 
W81-02463 W81-02547 W81-02630 
W81-02464 W81-02548 W81-02631 
W81-02465 W81-02549 W81-02632 
W81-02466 W81-02550 W81-02633 
W81-02467 w381-02551 W81-02634 
W81-02468 W81-02552 W81-02635 
W81-02469 W81-02553 W81-02636 
W81-02470 W81-02554 W81-02637 
w81-02471 W81-02555 W81-02638 
W81-02472 W81-02556 W81-02639 
W81-02473 W81-02557 W81-02640 
W381-02474 W81-02558 W81-02641 
W81-02475 W81-02559 W81-02642 
W81-02476 W81-02560 W81-02643 
W81-02477 W81-02561 W81-02644 
W81-02478 w81-02562 bean 
W81-02479 W81-02563 beep 
W81-02480 W81-02564 ; 
W81-02481 W81-02565 wane 
W81-02482 W81-02566 beipre 
W81-02483 W81-02567 

W81-02484 W81-02568 


* U.S. GOVERNMENT PRINTING OFFICE : 1981 0 - 341-011 (104) 














1B6L ‘L AMWANYE 3A1L93449 S3D1d 

ayonb arid 10) SjJN 120jU0), ‘ 66V 

ose «Sz¥ 

00°0S 008 «Pzv 

00°0€ 0s9e°° E2¥ 

0o'se  22v 

. osee  «Ldv 

; 661 0909 00 ze O2¥ 
00°002't oll 0805 613 «OS OE OLY 
00'0rI't Bll OS Sb 813 = 00.62 BLY 
00°080'I LiL 0S 2b 4uv0 ost 
00°020't gil OS 6E 913 = 00:92 «9 
00°096 Sil OS 9E $13 osbz SIV 
00°006 blL = OS €€ v3 ooez Ply 
00°08 fll OS 0E el osiz° ely 
00°08/ Zu OS LZ 73 0002 ZIV 
00'02/ LL OS bz 1 oset LLY 
00°099 Oll = OS 22 019 OO'LL OL 
00°009 60l = 0S 02 603. = OS SL «60V 
00°0rS 80l Oggi 803 O00b1° 80¥ 
' 00°08 40 = 0S 91 4030 osti LOW 
} 0002p 901 0S bl 903 ool 90¥ 

TE SO28X 00°09€ sol = OS ZI $0] 056 Sov 
00°00€ pol = OS OL v0] = 008 vv 
00°02 £01 098 £03 059 cov 
00°Szt 701 ©6089 703 00'S z0v 
0001S iol =: OS S$ 103 oses” L0V 


“P"O9E“Ud 42P/4 49) 
SS3NISNS 1VI9IS40 QjUUM Sd2SsasppD 494jo ‘ajnpayrs ar14d s}Yyy asn 


YSAOIdW3 ALINNLYOddO 1VNDA NV H3ALLVW G3SLNIYd 


OREN mone 





eyey ssejd-yynoy jeiseds L9LZZ_ WA ‘playBuuds aspajd O1xay pun “¢°p ‘Dpoun) ul ssowoysn) 
‘ Lz Woo eee J1N03H)S 3D1¥d LNINILNOD NYDI¥IWV HIYON 


3ODYIWWOD JO LN3IWLYWd30 “SN COANE VONSUAI PONNPEL HUSHNN 
Qivd $334 GNV 3DV1SOd JOYSWWOD 4O LNAWLYVd3Id ‘S'N 








WATER QUANTITY MANAGEMENT 


AND CONTROL 
WATER QUALITY MANAGEMENT 


AND PROTECTION 
MANPOWER, GRANTS, AND 


FACILITIES 
SCIENTIFIC AND TECHNICAL 


AND CONSERVATION 
INFORMATION 


Subject Fields 
ee ACCESSSION NUMBER INDEX 


INDEXES 
| ORGANIZATIONAL INDEX 


$a WATER RESOURCES PLANNING 
ry. ENGINEERING WORKS 


WATER SUPPLY AUGMENTATION 


Lt 
3 





